LAKANA trial

A research plan for elusterrandomizeé, doubleblinded, parallel group
controlled trial, testing the effects wfassdrug administration of azithromycin on

mortality and other outcomes amotigl1-monthold infantsin rural Mali

Principal and ceprincipalinvestigators (in alphabetical order)
Per Ashorn, MD, PhD
Ulla Ashorn, PhD}
Yin Bun Cheung, PhD?
Camilla Ducker, MBBSMSc?
Nigel Klein, MBBS, PhD*
Samba O SowMD, MSc, FASTMH®

Participating Academic Institutions

ICenter for Child Health ResearchampereUniversity, Facultyof Medicineand
Health TechnologyTampereFinland
2Centre for Quantitative Medicine, DulkélUS Medical School, Singapore
3Tro Da Ltd, UK
4University College London, UK
SCVD-Mali, Bamako, Mali

Contact informationPer Ashorn, MD, PhD, Center for Child HeaRlesearch,
Tampere University, Faculty of Medicine and Health Technology, Tampere
Finland
Tel. +358 40 7280 34%-mail: per.ashorn@tuni.fi

Protocol versiod.0: 27. June2022


mailto:per.ashorn@tuni.fi

Trial protocol: LAKANA Page2 /96

Table of contents

1. PROTOCOL VERSION HISTORY .oeiiiiiie et vmm e 4
2. EXECUTIVE SUMMARY ottt s smnee s s e e e eans V4
2.01. ADMINISTRATIVE INFORMATION .. cuuiinitniiteiteeneetscrnmsasetssssssnsssnsesnssnsinnnsessnsss 7
2.02. KEY DETAILS OF THE TRIAL 111utttuittuettetneitneeternmeetssnsesneessenesnsssmnsiesnsesneennns 8
3. BACKGROUND ...t et mee s e e e st s e b s ea s e eas 10
3.01.HEALTH PROBLEM TO BE ADDRESSED......civuittittiitnieterimreeesesneeseeniesneesneesnns 10
O 2R S Y RU ) 0] =] =l 1 1Y/ =S 10
3.03.BACKGROUND TO ANDJUSTIFICATION FOR THE STUDY.....ccuvivniirerneenirninnneess 10
3.04.POTENTIAL PUBLIC HEALTH EFFECTS .t ituituiiteetieenieensimeresseenesnsesnsenesnsssnnns 11
3.05.DISTRIBUTION OF THE RESULTS .euuituiittiitiitniitneitimnmteetesnseseetiesnsesniennssesnns 12
L I o Y 0 10 12
4.01.0OBJECTIVES OF THE PROPOSED RESEARGCHL ....ccvuiitiiiiiiiiiiermmeeteeene e eaaenns 12
4.02.DETAILED STUDY QUESTIONS. ....uiitueituieitieeetneeeimmeeeeeneeeneesneessneessnannneesneeenns 13
4.,03.STUDY SITE AND TARGET POPULATION. .. ctutitnietiiriiiteenesimreeenesnsesneenesneesneens 14
4.0 . STUDY DESIGN. . .euuitutiuneiteenetnetimemesseetssaeansessessssimnmsssssnsetserssssnsernsesssnnns 15
4.05.ENROLLMENT CRITERIA FOR PARTICIPATING CLUSTERS AND PARTICIPANTS.....15
4.06.TRIAL INTERVENTIONS AND CONTROL....cuuieniuniitnienernesmrmreneersensesnsesneeneenns 16
4,07 . OUTCOME VARIABLES. . 1uittittiitititiett st emst st eeetaests st etsen s smmnssnsstnseraeneens 17
4.08 DATA COLLECTION SITES FOR VARIOUS OUTCOMES.....civuiinieniiineeresrmreeeneenss 18
4.09.SCHEDULE AND PROCEDURES FOR PARTICIPANT ENROLLMENT AND FOLLOWP 19
4.10.EXPECTED RECRUITMENT AND LOSSTO-FOLLOW-UP RATES......oceviiveeneeneennens 21
4.11.PURCHASE, FORMULATION, STORAGE AND DISTRIBUTION OF STUDY DRUGS.....22
4,12 .DATA COLLECTION ON INFANT AND CHILD MORTALITY .ivniieeeniieneeieenee e eemeess 23
4.13.ADAPTIVE DESIGN POSSIBLE CHANGES AFTER AN INTERIM ANALYSIS............. 23
4.14.DATA COLLECTION ON INFANT MORBIDITY .uucviiniiuiniinieneenienermrerseeneraeeneeneenns 25
4.15.DATA COLLECTION ON INFANT GROWTH AND NUTRITIONAL STATUS........cevveee. 25
4.16.DATA COLLECTION ON ANTIMICROBIAL RESISTANCE .. .cuuvvniiteeteeneeenevmaereanans 26
4,17 .DATA COLLECTION ON MECHANISMS OF ACTION FOR AZITHROMYCIN.............. 30
4.18.STAKEHOLDER PERSPECTIVES ON FEASIBILITYINCLUDING ECONOMIC ANALYSES
........................................................................................................................ 36
4.19.DATA COLLECTION ON TRIAL SAFETY ceuiitniitieniiineitneenssimresensssnsssnsensesnssnennns 39
4.20.GROUP ALLOCATION AND TRIAL CODE MANAGAMENT ... .cuiiiiireetieeneeeniennnnns 40
4.21.METHODS FOR PROTECTING AGAINST OTHER SOURCES OF BIAS......uvvvvvvneenn. 40
4.22 WITHDRAWAL FROM PARTICIPATION AFTER ENROLLMENT....cuvivniinieneenennenan: 42
4,23.0OTHER TREATMENTS TO TRIAL PARTICIPANTS ..cutitniitietieenieteenermmteenssnsennnes 42
4,24 . CO-ENROLLMENT GUIDELINES.....cuuituitniitneetiensimmiesnestesnsesnsssnerssssmnessssnss 42
4.25.STORAGE OF BIOLOGICAL SAMPLES ...uuiittittiitniiteeteenieemsnsesnsetesnessnsssnsesnannns 42
4.26.DATA RECORDING AND MANAGEMENT ..utituiitieitiiiieieeniesimeeessssnsesneesesnessness 43
A = 10 X = 0 5 ) 2 44
4.28.QUALITY ASSURANCE AND CONTROL....ccuuciiiieiiieeiieeeineaenmeneeeneennneennneennnennns 44
4.29.0RIGINALLY PLANNED TIME SCHEDULE ....cuuiittittiienieteetesmrrsensesnsenesnsssnsennes 44

Protocol versiord.O: 27. June2022



Trial protocol: LAKANA Page3/96

5. STATISTICAL CONSIDERATIONS AND DATA ANALYSIS .......................46
5.01.SPECIFIC HYPOTHESES. . ..itituinieinsesinseensemsrensssensssenssrensnsenssmmmmrensssenesrenesnen 240
D 02 ANALYTICAL APPROACH. .. e et ettt eeee e e et e e e mee e e e e eaanee 47
5.03.FREQUENCY OF ANALY SES. . cuiuiiuiiuiitienieninimmreeasins e ensenseneensencmmrr e eneenenss 49
5.04.SAMPLE SIZE AND ITS JUSTIFICATION . e ueueieeeaeneeaeeeaeneememeeeneeaeneenennenennenenn 49
D 05 . SUBGROUP ANALY SE S .. tuitttuititntntentntentsiemmrenssteessesssenessentsiereassrenssrenenrenes 51
6. ETHICAL CONSIDERATIONS et eamen e 51
5.0 . GENERAL PRINCIPLES. .. tututtutsttntnsenessestssamerensssesssesssensssenssiemssenssrensssenenrenes 51
B.02. INFORMED CONSENT . euttteneteneeeenee et entemaa e ee e ee e ee e ee e eeammmenee e e e e enaeneens 52
6.03.POSSIBLE RISKS AND BENEFITS TO STUDPARTICIPANTS. ..cuvvnirieinieenrenensenennns 53
6.04.AMOUNT OF COLLECTED BLOOD AND OTHER BIOSPECIMENS. ... c.vvieeeneenennnn R4
B.05. INSURANCE COVERAGE ... tuttttaititttttts st temetsstnsssente sttt e trerenseaeneens 54
6.06.COMPENSATION TO STUDY PARTCIPANTS. .. et teeeteaeeeeeeeeeaeeaemaeneeaeneeaeneeaeneens 54
6.07.PAYMENTS TO THE TRIAL ORGANISERS ...t utuitinittineetenssseimemneesensssensssensnrenenren 55
6.08.DATA SAFETY AND MONITORING BOARD(DSMB)........c..cuviiiiiiiiiiiiievieeeiieeeeee 55
6.09.STOPPING RULES FOR THE STUDY u e ututtttutttnessenessensnmeessensssensssensssensnsensnmmesen 55
7. PERSONNEL, RESOURCES, AND STUDY MANAGEMENT.........coveviviennes 56
701 . RESEARCH INSTITUTIONS . 1ttt tuttteneetnsssensssemmetasesensesenssnensesensesemmnenrenenrenensens 56
7 .02 . PRINCIPAL INVESTIGATORS. . ettt ettt et et eeme e e e e e e e e e e e e e e meme e eeaeneens 57
7 .03.STUDY STATISTICIANS ¢ttt ettt ittt teeneeenramereneasensa e es e sn e ssramrenessenenrenenrens 58
7.04.OTHER MAIN SCIENTISTS AND THEIR RESPONSIBILITIES . .cucueneeeeeeeeeeaeeeeneeneens 59
7 OS5 . OTHER EMPLOYED ST AR . tutttuitttnttttstenessemmetaseensestnserensesensesemeenrensnrenensens 59
7.06.ARRANGEMENTS FOR DA¥TO-DAY MANAGEMENT OF THE STUDY...ccvuvenineenanss 60
7 .07 . COMMUNICATION PLAN 1tuttttnittenentenensensnsensnmesssenssssnsesensssensssensameresensensnsesenses 60
7 .08.PROJECTSTEERING GROUP. ... et et e et eem e et e e e e e e e e eneens 61
7.09.NATIONAL AND INTERNATIONAL ADVISORY GROUPS. .. cuieieeie e eemneeens 61
8. TRAINING PROVIDED ... et e emeee e e ree e 62
0. POSSIBLE CONST RAINT S . .o 62
JO. FUNDING ..ottt ettt ettt et e et e ama e e et e ea e e e s e ense e amn e e enrenas 62
1. REFERENCES. ... oo e e 63
T2, APPENDICES ... oo e ettt re et et et e et e e e ramaeneen 70
APPENDIX1A: INFORMATION ABOUT THE TRIAL TO VILLAGE LEADERSHIP.......c......... 70
APPENDIX1B: VERBAL CONSENT FORM FORVILLAGE PARTICIPATION....ccvvvvvveninenen, 76
APPENDIX2A: INFORMATION ABOUT THE TRIAL TO A POTENTIAL PARTICIPANT.......... 77
APPENDIX2B: VERBAL HOUSEHOLD CONSENT FORM FORIRIAL PARTICIPATION....... 83
APPENDIX3: CONSENT TO PROVIDE STUDY MEDICINE TO AN INDIVIDUAL INFANT...... 84
APPENDIX4A: INFORMATION ON SECONDARY OUTCOME DATA COLLECTION............ 86
APPENDIX4B: CONSENT FORM FORPARTICIPATION IN LAKANA SUB-STUDIES........ 91
APPENDIX5, REFERRAL LETTER FOR ASYMPTOMATIC CHILDREN WITH ABNORMAL
LABORATORY VALUES OBSERVED DURING A VILLAGE VISIT . euiuieaieeeeeeaeaeeeeeeaemmnenns 95

Protocol versiord.O: 27. June2022



SURWRFRXYWHWRURQ

AMENDME
NT NO.

DATE ISSUED

AUTHOR/S
OF
CHANGES

DETAILS OF CHANGES MADE

SUBMITTED
TO IRB,
MALI
(DATE)

APPROVED
AT IRB,
MALI
(DATE/NO)

SUBMITTED
TOIRB,
TAU (DATE)

APPROVED
AT IRB,
TAU
(DATE/NO)

~| PrROTOCOL
©| VERSION #

27.11.2019

Ashorn

First complete protocol drafBubmitted for IRB reviewbut
withdrawnby the research team for further edits

29.11.2019

Withdrawn

N/A

N/A

n
o

17.122019

Ashorn

Expanded the trial area: Earlier only Kayes region, now parts of
Kayes, Kita, and Koulikoro regions.

Removed the bridging trial aftern interim analysis

Cut out the last 8alendamonths of followup in the trial Half of
the clusters now followed up for 8 MDA rounds, 30% for 7 MDA
rounds and 20% for 6 MDA rounds

Increasing sample size from 650 to 750 taldy analysis clusters

Changed the ratio of control vs dr@annual vs azi quarterly clusterg
from1:1:1t03:4:2

Reduced the number of interim analyses from 2itdd.be done at
approximately 60% of the data accrual

Changed the timing AMR and other biological sample collection
slightly

Added a second field laboratory to Koulikoro region

Expanded the area of a possible MDA +alit area to & regions,
including the entire Kayes, Kita and Koulikoro, and possibly pa
of Bougouni and Sey.

17.12.2019

27.12.2019

13.01.2020

04.02.2020

08.032022

Luoma,
Adubra,
Ashorn

Increagd sample size from 830 to 1150 clustéys 35,650 infants
treated on MDA1, whichever comes firdtecausef lower-than
expectechumbers of infants / cluster and baseline mortaltyited
assumptions behind the sample size selection.

Changed the plan of primary analysis, to include mortality data a
from the secondary outcome sampf@larified the process of code

breaking befor@rimary analysis

15.3.2022

28.3.2022
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Extended the duration of cluster enrolment from 52 to 78 weeks

Removed the inclusion of a tertiary AMR sample

Changed the timing for AMR analyses to include samples at bas
and at 12, 24, ad 36 months after baseline

Clarifiedthe AMRanal yses to include r
group antibiotics among azithromyeiasistant bacterial isolates

Editedlaboratory tests to be donetime mechanistic studyeplaced
fecal calprotectimeasuremenwith three othefecalbiomarkers:
neoptein, myeloperoxidase, and alpha 1 antitrypsin

Provided more detail on the age of infants eligible for the
intervention (aged expressed in days, not only months)

Provided further details on possible outcome scenéiabe
planned interim analysis

Changeestablishment of a second field site for AMR testing in
Koulikoro as optional.

Edited participant information document with the updated
information on sample size and age of eligible infants

Provided detailed instructions regarding study drdministration
and referral of children participating in mechanistic substudy fo
whomblood samples are collected adtd and CRP levels are
measured on sitédded a document that will be used to advice
CSCOM personnel on participant managentéppendix5).

4.0

27.06.2022

Luoma,
Adubra,
Ashorn

Addeda tertiary sample for collection of AMR and mechanistic st
samples in a subset of villages closer to Bamako, i.e., isttialy
regionsof Koulikoro and Kita.

Replaced Norgen Stool Nucleic Acid kit by DESS media
(DMSO/EDTA/saturated sodium chloride)fthe preservation of
second rectal swab collected at AMR study visits.

Specified that AMR and mechanistic study sampieybe directly

transported to CVEMali Bamakolaboratoryfor processg.
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Changed the timing for mechanistic study data and sample colle
to MDA 4 for 4i 11-monthold infants, MDA 68 and visit 9 foi6-
8- and 1214-monthsold infants and children.

Edited one hypothesis for the mechanistic study extending the
assessment of camunity-level prevalence of malaria parasitaen
at the end of the intervention'{9isit) to 12-14 months old
children.

Edited instructions regarding referral of childreho have abnormal
Hb or CRP value the mechanisticsubstudy. Edited the referda
document (Appendix 5).

Specified that anthropometric measurements for growth study, a
samples collection for mechanistic study will be conducted at t
time of the study visits, instead of two weeks later, and possibl
a central location in village.

Removed head circumference from growth study outcomes.

Changed theéargetage for morbidity data collection te4 months.

Provided further details on how the feasibility study will be done.
Added an economic analysis (chapter 4.18).

Clarified, basedn trial adaptive design, the interim analysis
outcomes that will lead trial conduct to be altered.

Specified that a 1:1 allocation ratio will be used toaedomize
previous placebalusters in the two AZI groups if after interim
analysis the placeboraris dropped.

Clarified that random allocation of letter codes to treatment was
conducted byhe external partner, RTI International, who then
provided the code to Pfizer.

Clarified that closedesting procedure will be used to adjust
statistical analyse®r multiple comparisons.

Clarified that analytical method for mechanism study will account

clustering.

Protocol versiord.0: 27. June2022




([HEXWLYH VXPPDU\

2.01. Administrative information

Trial name:

Sponsor:

Funding:

Monitor:

Data Safety and
Monitoring Board:

Principal Investigator

LAKANA . A clusterrandomize, doubleblinded, parallel
group, controlled trial, testing the effects of mdssg
administration of azithromycin on mortality and other
outcomes amontji 11-monthold infants in rural Mali

Tampere University, FINB3014 Tampere, Finland

The Bill & Melinda Gates Foundation

Likak Resear Ltd, Senegal

Dr. Robert BlackJHU, chair Globalchild health)

Dr. Julia Bielicki, UKBB, Basel, SwitzerlanAMR)

Dr. Alassane Dicko, USTTB, Bamako, Méiipidemiology)
Dr. Queen Dube, COM, MalawChild health policy

Dr. Paul Milligan, LSHTM, London, UKBiostatistics)

Dr. Per Ashorn, MD, PhD

Co- Principal Investigator®r. Samba SowMD, MSc, FASTMH

Participating institutions:

Trial site

Laboratory analyses:

Contactdetails

Dr. Ulla Ashorn, PhD

Dr. Nigel Klein, MBBS, PhD
Dr. Camilla Ducker, MBBSMSc
Dr Yin Bun Cheung, PhD

Tampere University, Finland

CVD-Mali, Bamako, Mali

University College London, UK

Tro Da Ltd, UK

Centre forQuantitative Medicine, DukBlUS Medical
School, Singapore

Kayes Kita, and Koulikoro egiors, Mali

All participating institutions

Dr. Per Ashorn, MD, PhD

Professor of Bediatrics, Centefior Child Health Research,
Faculty of Medicine and Health Technology

Tampere University, FINB3014 Tampere, Finland
Tel: +358 40 7280 35&mail: per.ashorn@tuni.fi

Protocol versiod.0: 27. June2022



Trial protocol: LAKANA Page8/96

2.02.Key details of the trial

Background: There is recent evidence that mdssg administration (MDA) of
azithromycin to apparently healtlgpungchildren,reducegheir
mortality in some, but non all low-income African settings.

Main objective:  To determinghe impact of quarterlygiven every 3 monthspr bi-
annual(giventwice / year, between January and Jwa®thromycin
MDA to 1i 11-month(29-364 dayspld infants ontheir mortality
andother health outcomewhen provided in a context of a seasonal
malariachemopreventio(SMC) program.

Trial approach: A clusterrandomizeé, placebecontrolled,doubleblinded, parallel
group threearmclinical trial with adaptive desigrin rural and peri
urbanvillages in the KayeKita, and Koulikoraregiors of Mali,
SubSaharan Africa

Main methods:  Selected and consentirgdlageswill berandomlyallocatedinto
three groups: ControAzi-quarterly, andAzi-biannual Households
in theparticipatingvillages will be visited at quarterly intervals by
study staff. At each visit, there will be a censtigll household
membersas well as recording of births and child deaths since the last
visit. All 1-11 months oldnfants(age 29364 days)for whom there
is a consenfrom a guardiarfor study drug provisionwill be
weighed and givea single dose aftudy drug Infants in control
group will receive placebo at each visit, infants in-Bizinual group
will receive placebat visitsbetweenJuly and Decembemd20 mg
/ kg azithromycinat visitsbetween January and Jyaad infants in
the Aziquarterly group will receiv@0 mg / kgazithromycin at each
visit. The village visit will be repeated every 3 months for 8 times
for study drug admimstration and one more time for census and vital
statistics recordingSMC with amodiaquine and sulfadoxine
pyrimethamine will be offerethrough the national health service
all 3i 59-monthold children on a monthly basis betwegrdy and
Octoberin each year.

Primary outcome Mortality (deaths / 1000 years at risk) among children who were 1
11 month(29-364 day$ old at mass azithromycin administration

Other outcomes Episodes oARI, malarig anddiarrhea
Infant andyoungchild growth
Prevalence of antimicrobial resistance towards azithromycin
Malaria parasitemia, inflammation, and immutexelopment
Feasibility ofazithromycinMDA implementationncluding
economic analysis
Incidence of serious adverse events (SAE) and adverse evéts (A
Mortality among childrepwho werel2i 59-monthold at the MDA

Protocol versiord.0: 27. June2022
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Adaptive design:

Sample size:

Stored samples:

Oneinterim analysiswill be completed wheapproximately60% of
the 3-month followup intervalshave been completell.there is a
statistically significant mortality difference betwettie quarterly
azithromycingroup and the placebo groap well as between the
biannual azithromycin group and the placebo grhouipnot between
the two azithromycin groups, the placebmawill be discontinued,
and trial completed with two arms only. If there is also a statistically
significant differencalsobetween the two azithromycin groups, the
trial will be stoppedand the team will offer to work with Malian
Ministry of Health to povide azithromycin MDA in the trial site and
elsewhere in theegions of Mali.

Approximately1150clusters (villages). At each MDA round, each
cluster is expected to contain on averageligible infants who will
provide data to the study.

Someuvials of frozen plasmawhite blood cells, urinand stooland
driedblood spotdrom a subgroup will be stored folateranalyses

Protocol versiord.0: 27. June2022
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3.01.Health problem to be addressed

Infant and child mortality in Mali andisewhere in sulsaharan Africa

According to the most recent estimates, 3.0 million infants and children betvé&en 1
months die each year, mostly from infectious diseases (WHO, 2018). Approximately 1.2
million of these deaths are estimated to takeepiadVestern and Central Africa, 0.7

million in Eastern and Southern Africa, 0.7 million in in South Asia, 0.3 million in East
Asia and Pacific, and 0.1 million elsewhere (UNICEF, 2017). By 2030, global leaders
have committed to ending preventable deaftehiddren under 5 years of age, with all
countries aiming to reduce ungemortality to at least as low as 25 per 1,000 live births
(United Nations Development Program, 2014).

3.02. Studyobjective

To determingheimpactof quarterlyandbi-annual mass azithromycin administration to
1-11 month(29-364 day$ old infants in rural and periurban Mali on their mortality and
other health outcomgeen mortality of older childrerand to assess tlieasibility and
possible mechanisms of actiofitheintervention.

3.03. Backgroundo and justification for the study

Azithromycin mass drug administration (MDA) has been used for approximately 20 years
to control trachomag blinding eye diseasever 600 million doses of oral azithromycin
have beemrescribed to children and adults living in an areas of active trachimgeam
(Emerson et al., 2017 some settings, trachoma control programs with repeated
treatment of all community members with azithromycin has been associated with
prevention of other infections, such as malatiafrheaand pneumoni@/\hitty et al.,
1999; Fry et al., 2002; Coles et al., 2011; Coles et al., 2012; Gaynor et al., 2014;
Schachterle et al., 2014)wo studies in the same community in Ethiopia, one with a
casecontrol design and the other one being a clustedomize trial suggested that
azithromycin MDA might also be associated with reduced uhdemortality (Porco et
al., 2009; Keenan et al., 2011)

Encouraged by the previous resutigo randomizé controlled trials were implemented
recentlyto testthe hypothesis that azithromycinDM\ would be associated with reduced
mortality amongdli 59-monthold children in SubSaharan Africa. Téfirststudy

(MORDOR), was glacebecontrolledtrial in Malawi, Tanzania, and Niger.
Approximatelyl1500clusters were randomly allocated into being either an intervention or
a control cluster. In the intervention clusters lab9-monthold children were treated

with a single dose of azithromycin every 6 months for two yéaisontrol clustes

Protocol versiord.0: 27. June2022
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children eceived a respective placebo ddseonates, older children and adults were not
treated.

In the MORDOR sample, azithromycin treatment was associated with a statistically
significant 13.5% overall reduction in mortality amatigg9-monthold children. The

difference between intervention and control was approximately 18% in Niger, 6% in
Malawi and 3% in Tanzania. The differences were largest aidgionthold children
andafter the fourth treatment cydlebut there was nanoughpower to formally test
hypotheses about effect modification. Verbal autopsy data suggest that 41% of the deaths
were due to malaria, 18% tharrheaor dysentery and 12% pneumofieenan et al.,

2018)

In another trial in Burkina Faso and Mali, researstested the impact @ombining
azithromycin MDA to seasonal malathemopreventio(SMC, with sulfadoxine
pyrimethamine andmodiaquing The intervention was offered monthly3n59-month

old children ovetthree consecutive montHs this sample, there was ddference

between the trial arms in a combined outcome of hospitalization or death (Chandramohan
et al., 2019).

Based on earlier results, it thus seemsdaahromycinMDA reducesnfant orchild

mortality in some, but noh all low-income African se¢ings.An expert committee for

the World Health Organization has revieweddlaéand called for further research, to
strengthen the evidendmsed on azithromycin MD/ABecause of the observed
heterogeneityand possible effect modification IBMC or otherco-interventiors, further

trials in new settings are needed in order to make evidessad public health
recommendations about the use of this treatnidedause of a fear for antimicrobial
resistance (AMR), there is also a need to investigate if a inuted target grougl-11
monthswoul d al l evi ate the AMR risk but retain
Because the MORDOR data suggested that the mortality benefit is concentrated to the
first three months after the MDA dodeqgfcoet al., 2019, there is also a need fasting

the impact oimore frequenMDA dosing, on mortality, AMRandfeasibility of the
intervention as compared to the previously testeddmual treatment dfi 59-monthold
children.Because of the earlier results suggesting limited additional benefit from
azithromycin when provided concomitantly with SMC, there is also a need to test the
impact of btannual dosing that is provided quarterly, but only during seasons when SMC
is not ofered.

LAKANA trial has been designed to address the health impacts of quarterly and biannual
azithromycin MDA when delivered tb-11-monthold infants in a higkhmortality setting

where malaria is holoendemic but there is also a functioning SMC progalacen The

trial name (LAKANA) i s-scalemAssessimenteof/thedeyi on f r on
healthpromoting Activities of two Newnass drug administratiaegimens with

Azithromycin. In Bambara, which is the local language in the study area, LAKANA

me a rosprotdcd or fito be safe.

3.04. Potential public healteffects
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The present study may offer a partial solution to a major public health problem in Mali
and elsewhere in StBaharan AfricaShould the intervention work, it will significantly
contribute to the options f@uccessfullyeducingchild mortality which is one of the
United Nations sustainable development gotss, ifthe trial provides supportive
evidence for a positive motfity benefit by azithromycin MDA, itvill form the first

phase of nationalpublic health prograrm Mali. In phase 2, that would still form a part
of the currerly fundedproject, an azithromycin MDA program would be rolled wuthe
regions where theial is implementedif the government of Mali considers that
desirable In phase 3, theruld be a national relbut, thedetails of andundingfor

which would need to be separatalgotiated.

Largescale use of antibiotics raisalsvays aconcernof antimicrobial resistan¢evhich
couldnegatively impact clinical outcomes in the communities in which resistance
emerges. Multiple studies have documented relatively rapid emergence of macrolide
resistance following mass drug administration with azithmm{Rogawski et al., 2015
butresistancappears taecline quickly after discontinuation of treatme®éfichez et al.
1994 Mack et al., 201pand there is little evidence of AMR spread to individuals who
have not received the antibiotic (Julia Bielegersonal communication). Because of the
concern of possible AMR, we will monitor its prevalence closely in this trial, before,
during and after the intervention and both among theseiving and those not received
MDA with the study drug.

3.05. Distribution of the results

The results will be distributed and discussed with the local commiuétiyan health
researchers, regional and national leepresentatives of the Ministry of HealthMali
and the World Health OrganizatioMain findings Wl be published in international peer
reviewed journals

The study material will also be used for pgstduate training dflalianand Finnish
students.

7KH VWXG\

4.01. Objectives of the proposed research

Primary objective:

1. To evaluate the imp&aof two azithromycinMDA regimenson infant mortality
and other health outcomeshen provided in a context a rural Wédtican high
mortality context with a ongoing seasonal malacaemopreventio(SMC)
program.
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Secondary objectives:

2. Toevaluate the effect of alternative MDA frequencies on AMR and host
microbiota composition

3. To investigate the feasibility of alternatiseithromycinMDA strategies
including economic analysis

4. Totest hypotheses that azithromycin MDA eliminates malariagit@mia and
reduces systemic and intestinal inflammation in asymptomatic children and to
collect and store biological samples for assessing other posgbleanisra of
azithromycin effect

4.02. Detailed study questions

Detailed questions on mortalifgrimary objectivé:
1.1Does biannual azithromycin MDA te 111 month(29-364 day$ old infants,when
provided quarterly duringonmalaria seasomeduce their mortality in a Mali
like setting in which there is a functional SMC program
1.2 Doesquarterlyazithromycin MDA provided throughout the yeare(, 4 doses /
year)to 1i 11-monthold infants reduce their mortality in a Mdike setting®
1.3Does quarterly MDA have a biggerortality effect than biannual MDA
1.4Do the followingfactorsmodify the effect of azithromycin MDA on mortali®y
(Exploratoryanalysis)
Infant age at the time of MDA {& months vs @1 months)
Infant weightfor-age at the time of MDA
Infant sex
Season of MDA dosing and time since the last SMC
Cluster level coverage of SMC
Cluster level baseline mortality (established at first census)
Cluster and individual level coverage and number of administered
azithromycin MDA doses
District of residence
Distance from the nearest health facility
. Household asset or income index
k. HouseholdNVASH index
1.5Does biannual or quarterly azithromycin MDA%ibl11-monthold infants reduce
mortality amondlL2i 59-monthold childrenliving in the same communities
(exploratory analysis)

TS @meoooTw

Detailed questions ostherhealth outcomefprimary objectivé:
1.6Does biannual or quarterdzithromycinMDA to 1i 11-monthold infants reduce
theprevalence oARI, diarrheapr malariasymptoms among them
1.7Does biannual or quartergzithromycinMDA to 1i 11-monthold infants
improve theiweightgain, linear growth (lengthr nutritional status (Ml upper
arm circumference MUAQweightfor-heightWHZ)?

Detailed questions on AMR (secondary objective):
2.1Does biannual or quarterly azithromycin MDAZb11-monthold infants cause
an increase in the prevalencepbienotypicazithromycin resistance amofg
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pneumonia®r E. coli strains isolated from-44-month of infants one year after
the intervention has stopped?

2.2What is the impact of biannual or quarterly azithromydiDA to 11 11-month
old infants on the prevalence of azithromycin resistance arSBopgeumoniaer
E. coli strains isolated from9 59-monthold children, who live in the same
Malian communities but have not received azithromycin MDdring and after
the intervention pericl

2.3What is the impact of biannual or quarterly azithromycin MDAitd1-month
old infants on the diversity and compositiontiéir intestinal microbiota and
prevalence of azithromycin resistance genes in intestinal bacteria?

Detailed questions on feasibililgcluding economic analys{secondary objective):
3.11s scalingup of azithromycin MDA as a national program to reduce ahioyt
among 111-monthold infants feasible in Mali according to stakeholders?
3.2What are the factors that need to be considered for various suplstgategies?

Detailed questions on mechanisms of azithromycin action (secondary objective):
4.1 Does azithromgin MDA reduce malaria prevalence and increase blood
hemoglobin concentration amofgl1-monthold infants?
4.2 Does azithromycin MDA reduce systemic inflammation (plasnradctive
protein concentration) amorig 11-month-old infants?
4.3 Does azithromycin MDA reduce intestinal inflammation amangjl-monthold
infants?

4.03. Study site and target population

The project will be carried out in rural and parban villages in the KayeKita, and

Koulikoro regiors of Mali, in SubSaharan AfricaThe regions arsituated in western

Mali, bordered by other Malian regions, Mauritania, Senegal and Guinea. The region has
235 municipalitiegapprox. 90%ural), containingclose to 3,00@illages Main means of
subsistene are farming (cattle and arable), fishing, epagking, cotton peanutnd oil
production. The regi@alsohavegoldmining activities (in both formal and informal
settings) Spoken local languages include Bambara, Malinké, Sarakolé / Soninké / Marka,
Kassoke, and Peulh.

While the exact mortality rates the study areare unknown, undefive mortality rate
(USMR) is approximately 100 / 1000, infant mortality rate (IMR) approximately 60 /
1000 and neonatal mortality rate (NMR) approximately 35 / 1008sé figures are

based on regional 2042013 DHS data, when US5MR in Kayes was 96, IMR 60, and
NMR 34. There was a newer DHS completed in Mali in 2018 and the currently available
statistics indicate that child mortality has remained at the-2013 leveld hence we
assume that this is the case also in Kalé@s, and Koulikoro

According to the DHS 2018 report, 19% of U5 children in Kayes are underweight, 26%
stunted and 9% have severe acute malnutrition. The prevalence of malaria in children
aged 659 months was 12.6%, this prevalence being much higher in rural areas (23%)
than in urban areas (2%). Seasonal Malaria control is delivered monthly to children aged
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3-59 months between July and October.
The LAKANA trial will be implemented ir7-10 health dstrictsin Kayes Kita and

Koulikoro. In the defined study aretherewill approximatelyl.5 million inhabitants, of
whom 300,000 are undefive-years old an®0,000 undeioneyear old.

4.04. Studydesign

A clusterrandomize, placebecontrolled, doublévlinded, parallegroup threearm
clinical trial, with adaptive design.

4.05. Enrollment criteria for participating clusters andapticipants

The units of intervention allocatioanrolimentto the trial, treatment with study drygs
and primary outcome measuremeiit be different, as explained in detail below:

1. The unit ofintervention allocatiorfcluster)will be village (or part of a village).
Thus, n any one village, all infantsill receive the same treatmeaiteach MDA
round.

2. Theunit of enrollmentwill be a householdepresentative (typically the head of
household or her / his deputyn enrolledp a r t i dougehoid wid Ise visited
regularly over a period of two yearsuiing the visitsselectechousehold
members will be interviewed about household composition and eligible infants
are offered MDA with the study drugs. In a ssemple of villages, some
household members may be invited to enrol insublies and additiohdata
collection.

3. The unit oftreatment with study drugsill be an infant At each home visit, the
research staff will assess the eligibility of each chilthe householtb receive
study drugsln consequtive visits, some of the children will be ghene who have
been treated already earlier, whereas others will bé resther because they
were newly born, they havecetlymigrated to the area, or they were not
available for treatment at the earlier MDA rounds.

4. The unit ofprimary outcome measuremtwill be a 3month time interval,
startirg from the previous home visit and ending with the current Ang.one
child may contributd-4 time-intervals to the main outcome analysis.

Eligibility and permissioffor participation and treatmentll be determined on three

levels: cluster (village), household, and chuhthe clusterlevel, leaders of eligible

villages will be asked permission fostudy activitiedo take place in their area®n a
household legl, a household representative will be asked a consent for trial participation,
including periodic household visits by the study team and MDA to eligible infants. On
the child levelgligibility for receiving study drugs will be checked at each of the MDA

Protocol versiord.0: 27. June2022



Trial protocol: LAKANA Pagel6/ 96

visits, i.e. max 8 times during the trial.

On a cluster level, the inclusion criteria will be:
1. Location within KayesKita, or Koulikororegion
2. Considered accessible and safe byldleal health authorities arrdsearch team
3. Considered nomirban by the loal health authorities and research team
4. Permissionfrom community leadership

On a household level, the inclusion criteria ¢foal enrolmeny will be
1. Locationwithin a cluster that is included in tstudy
2. Verbal onsent from a head of household oranlt authorized by her / him

On a child levelthe criteria for receiving study medication will be:
1. Residence in a household enrolled in the trial
2. Age between 29 and 364 days
3. Verbal consent from at leashecaregiver

On a child level, thexclusion criteria (for not receiving study medication) will be:
1. Weight below 30 kg (3" centile for healthy nonth oldinfants in the WHO
growth charts)
2. Known allergy to macrolidess judged by a caregiver report of the infant
experiencing an adverseaction after oral ingestion of medication, that was
deemed likely to be a macrolide by the interviewing data collector.

4.06. Trial i nterventionsand control

Participating villages will beandomlyallocated to three different intervention groups
aratio of 3 : 2 : 4 (controlaziquarterly: azibiannual) Within each village, consenting
households will be visited quarterly (ah®nth intervals), for nine times. At the first

eightof these visits]i 11-monthold eligible infants(age 29364 days), for whom there is

a consent for study drug provision, will be weighed and given a single dose of study drug
(azithromycinmixture or respective placebo mixture)

All study drugs will be coded, so neither the study staff, nor the participantenanil
who gets whatln practice, hildren will receive the following:

1. Control villages: Placebo mixture every three months
2. Azi-quarterly Azithromycin mixtureevery three months
3. Azi-biannual Azithromycin mixtureat quarterly visits between January

and Jue,Placebo mixturat quarterly visits between July
and December

The doseof the study drug will be 20 mg (0.5 ml) / kg child weight, or an equal volume

of respective placebo mixture. The study drugs beéllgiven as a single oral dose under
direct obseration, by community volunteers who are involved in other national mass
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drug administration campaigns in the same villages.

Figurel shows a schematic illustration of ingredients in quarterly study drugs, in the
three study groups:

Apr-Jun Jul-Sep Oct-Dec Jan-Mar Apr-Jun Jul-Sep Oct-Dec Jan-Mar Apr-Jun Jul-Sep Oct-Dec
2020 2020 2020 2021 2021 2021 2021 2022 2022 2022 2022

Control P P P P P P P P P P P
Azi-quarterly A A A A A A A A A A A
Azi-biannual A P P A A P P A A P P

A = Azithromycin, P = placebo

4.07. Outcomevariables

Primary efficacy outcome:

1. Mortality (deaths / 1000 years at risk) among children who Wwdremonth(29-
364 dayspld at thetime of study drug administration.

2. As an exploratory analysis, we will assess the following factors as potential effect
modifiers to the azithromycin impact on mortality amongZih&l-month(29-364
days)olds

Infant ageat the time of MDA (15 months vs @1 months)
Infant weightfor-age at the time of MDA

Infant sex

Season of MDA dosing and time since the last SMC
Cluster level coverage of SMC

Cluster level baseline mortality (established at first census)
Cluster and idividual level coverage and number of administered
azithromycin MDA doses

District of residence

Distance from the nearest health facility

Household asset or income index

Household WASH index

AT TS @moeoooTy

Secondary efficacy outcomes:
1. Prevalence of diarrhetever, or other illnesses in the-tldy period before MDA
visits
2. Meanweightfor age length for age, weigHir-length,andmid upper arm
circumferenceat 6-8 and 1214 months of age.
3. Mortality (deaths / 1000 years at risk) among children who W&ir89-month-old
when the latest azithromycin MDA took place in their village of residence.
a. This will beanalyzedsince azithromycin MDA could elicit herd
protection that could theoretically extend beg the actual recipient
population of the treatment.

Outcomes related to antimicrobial resistance:

1. Phenotypic macrolide resistance am@&goli strains isolated from stool samples
or S. pneumoniastrains isolated from nasopharyngeal swabs amMohg
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month-old children, at one year after the MDA intervention has stogpéd
months after baseline)

a. As descriptive information, we will provide the same information from a
smaller group of children at baseline and when the intervention has
continued forl2 and 24 months(i.e., after 4 or 8 rounds of MDA)

b. For all isolates of azithromycin resistant E. coli or S. pneumoniae, we will
also determine of phenotypic AMR against other antibia#tegorized
by the World Health Organization (WHO) into "Access" group.

2. Phenotypic macrolide resistance am&hgoli strains isolated from stool samples
or S. pneumoniastrains isolated from nasopharyngeal swabs am8ing9-
monthold children, at 24 months after clusenrolimentto the trial,i.e. when the
intervention has continudgdr 24 months(after 8 rounds of MDA)

a. As descriptive information, we will provide the same information from a
smaller group of children at baselim#,12 months after enrolment (4
rounds of MDA) and at one year after the MDA intervention has stopped

b. In here, we are primarily interestedtire older aggroup, since earlier
researclsuggestthat AMR prevalencewill increase among the treated
individuals, but we expe&MR not to spread to netreated individuals.

c. In atwoyear MDA and followup period 491 59-month-old childrenwill
never hae received any azithromycin as part of the trial.

d. For all isolates of azithromycin resistant E. coli or S. pneumoniae, we will
also determine of phenotypic AMR against other antibia#@tegorized
by the World Health Organization (WHO) into "Access" grou

3. Genetic markers of azithromycin and other antibiotic resistance (resistome) of
intestinal microbiota amongj 14-month-old children, at one year after the MDA
intervention has stopped.

a. As descriptive information, we will provide the same information feom
smaller group of children at baseline and when the intervention has
continued forl2 and 24 months

b. We are primarily interested in the pastervention situation, since earlier
researclsuggestthat AMR prevalence will increase among the treated
individuals soon after azithromycin treatment, but we expect the
prevalence to go down after the intervention.

Outcomes related to the mechanism of azithromycin activity
1. Blood Greactive protein concentration
2. Blood malaria parasitemia and hemoglobimcentration
3. Fecal reopterin, myeloperoxidasendalphal-antitrypsinconcentratios

Safety outcomes:
1. Incidence of serious adverse events (SAE) witlfidays of study drug

administration.
2. Incidence of adverse events (AE) within 14 days of study drug administration.

4.08. Data collection sites for various outcomes
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Mortality and serious adverse event (SAlaja will becollected,and mortalityrelated
guestions answered using data fralirthe includedL150villages (clusters)

Addressing the other study questions will require more study personnel and additional
equipment and infrastructure but a smaller sample size. Hencell\aeswer them in a
subsample 060 villages, housing approximately 3,000 infants dadated arounéour
selected health centers close to the city of KGecondary outcome sampl&Yorking in
and from there healttentes, there will be speciaéams of research personnel, that will
collect information on the following outcome variables:

Mortality, as in all the other villages (see chapters 4.12 and 4.13 for details)
Morbidity for acute infectiongsee chapter 44ifor details)

Growth and nutritbnal statugchapter 4.%)

Antimicrobial resistancéchapter 4.&)

Mechanism of azithromycin actidohapter 4.T)

Feasibility, acceptability and equity of interventi@mnapter 4.8)

SAE and alverse events (AHchapter 419)

NookrwhE

Whilst theses0 are ina more confined area than those constituting the primary outcome
sample, they represent a similar, mostly rural population. Hence, thera isriooi

reason to expect naepresentativeness of the secondary outcome sample. To assess the
representativerss, we will howevercompare selected baseline characteristics (such as
child age, sex, weigHbr-age, and household asset index) in the primary and secondary
outcome sample before the statistical analysidatasethat exludesdata from the
secondaryputcome sample will be used for a sensitivity analysis on the interventions
effect on mortality.

Figure 2 shows a schematic illustration of the sample structure

(1150 clusters, approx. 154 heath facilities

In addition to the above mentioned 60 villages in Kitajntend tocollect AMR samples
and mechanistic study sampfesm infants and children livingh a similar number of
villagescloser to Bamaka.e., Koulikoroor Kati (tertiary AMR sample).

4.09. Schedule and procedures for participaatrollmentand follow-up

During a preparatiophaseall villages / clusters the included health districts the
three studyegiors will be listed and mapped. Scientists in the study teaanking with
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the lacal health professionalgill review the map anéxcludeareas andillages thatare
consideredirban, unsafdanaccessible@r unstable in population (in geldining areas,
for example), to come up with a final list of invited clusters.

Seniorlevel stug team supervisoysaccompanied by local community volunteand
local health service representatived| visit leadership within each village / cluster,
brief them about the trigAppendk 1a) and invite them to participat¥illages thatallow
LAKANA activities to take placeill be randomlyallocated(in a ratio of 32:4) to three
different intervention schemes: contrati-quarterly,andazi-biannual. Village level
permissionwill be given verbally andlocumented invriting in the project ntebooks
(Appendix 1b)

Theincludedvillages will be visited at quarterly intervals BCRtrained study staff,
accompanied by local community volunteers. At each round, there wilivibe\aeek
period, during which all householdsthe villagewill be enlisted, located, and visited if
possible At the first visit to each householidpusehold representativase briefed about
the study(Appendix2a) and invited to participate ithetrial, including eightMIDA
treatments and a twgear followrup. Those agreing will be revisited eighthoretimes at
quarterly intervalsHouseholds participating in an AMR satudy (see chaptér.15) will
be visited one more time 12 months later.

At the enrollmentvisit, there will be a census of all household members and an interview
with a householdepresentativaboutsome baseline soceconomic and other variables
(including health facility that they normally usey well asirths and child deatha the
preceding yea(to establismeonatal, infant, and undéve mortality rates abaseline).
Children between 1 and 11 months of age will be assessed for MDA eligiwditghed,
and provided with study drug if eligible. At the subsequent seven visits vtilebe an
interview about recent births, child deaths, and health facility \@siisagain a study
drug MDA to :11-month(29-364-day)old infants. At the 9 visit, there will be just the
interview, but no MDA At each of the visits-B, we will also ak aboutMDA treated

i nf aexpbsaréto SMC (as a potential effect modifier) dadumentheir EPI
vaccinationdates(from their vaccination carés a marker of health service utilization).

There will be no upper or lower limit in the number of papieits/ study village, i.e. all
households and infants who can be enrolled or treated with study drugs during any MDA
round will be included in the study.

Infant age will be calcul ated wi tdateah comput
birth. Date of birth will be obtained primarily from a child health card, secondarily from
caregivesdinformation (if exact dates reportedlyknown) and tertiarily estimated with

theuse ofatime-boundevent calendar.

Participatingdistricts andvillages will be enrolled into the study in a rolling manner over
a period ofLl2 months and visited at regula&monthintervals thereafteior 24 months

This will make logistics easier and reduce the risk of obtaining a biased estimate of
azithromycin efiect, in case this effect was modified by seamoa also by the order of
MDA round. To shorten the trial period by six mostlthe last enrolled villages will be
followed up only for 7 MDA rounds30% of villages) or 6 MDA rounds20% of

villages).
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As exlained in general in chapter 4.08 and in detail in chapters 418, there will be
additional data collection on several secondary outcomes in selected clusters and health
centers. These data collections are timed in a way that maximises the ppsdibili
observing a treatment effect and spreads the activities relatively evenly over the entire
trial period, thus maximising also staff efficiency.

Figure3 shows an outline of the followp of individualLAKANA trial participants

Number Year 1 Year 2 Year 3 Year 4

group chiﬁjren 1|2|3|4|5|6|7|8|9|#|#|# 1|2|3|4|5|6|7‘8‘9‘#‘# ‘2|3|4|5|6|7|8|9|#|#|# 1|2|3|4|5|6|7|8|9|#|#|#

Age

Outcome Sample |District

#

1
Mortality Full sample A-F 01-11mo 32,000 (1 2 3 4 5 6 7 8 9

Morbidity 4 CSCOMs A 01-11mo 1,350
Antlm{crobml re5|stance4 +2CSCOMs A 04-14 MCy 26041351 5 9 1
Participants & contacts 49-59 mc
. . 06-08 mc
Mechanism of action 4 CSCOMs A 1350+135 3 4 |5 6
12-14 mc
Growth acscoms A 0608MCa0n, 35 3 45 6
12-14 mc
Feasibility 4 CSCOMs A 01-11mo 1,350 2 10
Safety and adverse eve4 CSCOMs A  01-11mo 1,350 |1 3 4 |5 6 11

4.10. Expected recruitment and los®-follow-up rates

Theplannednumber of clusters (villages) to be included in the triapigroximately
115Q situated aroundpproximatelyl54 health facilities. These villages are planned to
be enrolled in the trial ovex period ofL8 months,i.e., 78 weeks. Hence, every week
there willbeon averagd5new clusters enrolled to the trial, situated aroi#3hew
health facilitiesThe final number of clusters will depend on the cluster sieaiillage
enrolment will be stopped before 1150 villages if 35,650 infants havetieztad on
MDAZ1 prior to that.

In each cluster, there are an estimateerage 085 infants of 211 monthg29-364 days)
of age. We assume b@ able to obtain consent apividestudy drugs t@1 (>85%) of
them at each MDA round. Hence during #reollmentphase, we expect to provide
MDA to 800 infants per week in the first three months, th6é60, 2400, and3200 infants
per week for three subsequentn®nth periods. We will threcontinue to treat
approximately82 00 infants / week for the nedt2 monthsand then gradually stop
treatments in the subsequent 9 months.

At each of the eight quarterly rounds of MDA, we thus expect to provide MDA to
approximatelyd1,500infants. At the first visit, all the treated infants will be new to the

trial, on the subsequent visits, approximately 25% will be new infants, othersawal
received the study drugs already earlier. The maximum number of study drug treatments
to any single individuabill be four.

Since each time point will be assessed ceesgionally, it will not be possible to
calculate a traditional logs-follow-up rate. At each time, we expect to be able to get
vital status information from approximate8®%, who were given study drug MDét the
previous homevisit. This proportion is based on prior experience fthenMordor tria)

in which thee was a 1% loss to follow-up atbiannualhomevisits.
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4.11. Purchase, formulation, storage, and distribution of study drugs

The study drugs (azithromycin and placebo) will be donated by Pfizer Inc (New York
City, NY, USA), that will manufacture and package themder good manufacturing
practice (GMP) conditions and ship them to Mali.

The drugs will be packed imon-opaqueplasticbottles. Each bottle will contathe same
amaunt of dry powder, eitheincluding1.2 g of azithromyciror respective amount of the
base powder

A data manager at RTI Internationah external partner for data support serviads,
randomly allocat® letter codes to azithromycin ad@ other letter coders tplaceboard
transmit the trial code togharmacist at Pfize6tudy drugs will be labelled with these
letter codes. For each cluster, we will use bottles with two letter codes, one for visits
between January and Jusned the other one for visiteetween July and Decemb@ihus
there will be aotal of 9 two-letter study drug regimens, of whi8twill be allocated to
control (both letter codes for placeb@)yill be for aziquarterly (both letter codes for
azithromycin) and 4 will be for atiiannual (one letter code for placebo, the other one
for azithromycin).

During shipment and storage at the study site, the study drug bottles will be stored in
locked cabinets, in a dry place with a temperature betwéehdrtd 30C.

For consumption, a drug bottle will be reconstituted \iBml of clean(commercial
bottled)water to make 30 ml of study drug suspension. The reconstituted maitiure
thus contain either 40 mg / ml azithromycin (active drug) or no azithromycin (placebo).

The dose given to eligible children will be 20 mg / kg, i.e. 0.5kgl foundedipto the
nearest 0.2 ml. A data collector will measure and give the dose to study participants with
a singleuse sterile syringe, under direct observatidrere will not be any planned
observation period of the infant immediately after ttvelg drug administration, but the
caregivers are advised to contact the study team if anything unusual happens. If a study
team member becomes aware that an infant has vomited soon after the study drug
ingestion (within approximately 15 minutes), they wilve a new, similasize dose to

the infant in question.

At any village (cluster), all infants will receive study drug of the same letter code. Hence,

a bottle can be reconstituted and used for several participants on the same day. An
expected mean dosell be 3 ml, i.e. one bottle may moughfor up to 10 participants.

For eachMDA round, we would thus needhaverage 02,500 bottles of placebo and

2,00 bottles of azithromycin. Given the 8 MDA rounds and an assumpti8élof

wastage in storage (with several letter codes for each product and a geographically a wide
operation), we estimate to ne®@0,000 bottles of placebo a@®,000 bottles of

azithromyan for the whole trial.

At the end of each day, the remaining reconstituted study drugs weitbbght back to
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the study office. At the study office, the lefters will bediscardegdaccording to national
instructions.

4.12. Data collection on infantand child mortality

At the enrollmentvisit, adata collector hired by the the study team will interview a
household head to collect information on household composgitwe will record the
houshold members ingassvord-protected and encryptedectronic trial database, to

which s/he can refer @@and which s/he will update durirgubsequent visit3 he database

will include the following information on each member of the household: Sex, name, date
of birth, age, date of start of folleup (enrolimentof household or kmigration), date of

end of folow-up (death, withdrawal, or oumigration)

At each of the subsequent visits, the data collegtibcheckthe vital status (alive, dead,
out-migrated, or unkown) of the previousiggisterechousehold members and record any
newbirthsandin-migrations. If a child deathis noticed, there will be gpecial set of
guestions on the date and cause of d€zdlnse of death will be classified into trauma,
acute illness of less than two weeks duration, prolonged illness of more than two weeks
of duration, or other, i.e. no extensive verbal autopsies or other cause of death
ascertainment will be don¥alid vital status information can be obtained from a parent

or other caretakeof the child who lives in the same household; if such a person is not
available, the information will be considered missing.

Mortality will be expressed as deaths / 1000 years at resth Bmonth interval will
contribute to mortality calculation. Children will be included in the analyses if they were
present in the household at the beginning of the intanatheir vital status (dead or

alive) was knowrand provided to the study teaahthe subsequent vishty an eligible

adult (see above for eligibility criteria)ime in follow-up will be the number of days
between the beginning of the interval and death, outmigration, or end of interval,
whichever came firsll mortality datai.e. from both the primary outcome sample and
the secondary outcome sample Wil used for therimary mortality outcome analysis.

Mortality rates will be calculated separately #8364 daysold infants (the primary

target population for the intervention) and for 1258099month oldchildren (who have

not themselves received the MDA intervention). The indicated figefesto the

subjectdéds age at the beginning of the inter

4.13. Adaptve design: possible changafter aninterim analyss

An interim analyss will be conducteevhenapproximatelys0% of the planne8-month
time-intervalshavebeen completed’he analysis results will be seen and reviewed only
by the trial dataaety and monitoring board (DSMB) that will advise the study team on
trial continuation, according to its charter. Based on its adaptive designatimenduct
will be alteredn case the interim analysis gives either of the following results:
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1. There is evidece of a mortality benefit in both of the azithromycin groaps
compared to the placebo grolbpt no statistically significant difference between
the two azithromycin groups.

a. In this scenario, the team wilrop the placebo arm ameérandomize the
previous placebalusters into either of the two azithromycin grougisl:1
allocation ratio All trial participants will be informed about the change and
a new consent will be requested for participation in the revised trial.

b. Before implementation, theagticipant information leaflet and an amended
consent form will be submitted to the appropriate ethics committees and
institutional review boards (IRB) for review and approval.

c. Subject to endorsemeby the trial data safety and monitoring board
(DSMB) bebre the onset of data collectidhe teanpropossto consider
a mortality differencen an interim analysistatistically significant if a 2
sided pvalue is smaller than 00Q (Peto et al., 1976).

d. After the results from the agjuarterly and azbiannudgroups comparison
are available, the team will offer to work with the Malian Ministry of
Health on implementation of a public health MDA intervention in Kayes,
Kita, andKoulikoro and possibly Bougouni and Segagions of Mali,
choosing the MDA regime(guarterly or biannual) based on the trial data.

2. Thereis evidence of a mortality benefit ane or both of the azithromycgroups
and also a statistically significant difference between the two azithromycin
groups.

a. In this scenario, thprovision of the studIDA will be stoppedand the
team will offer to work with the Malian Ministry of Health on
implementation of azithronggn MDA in Kayes Kita, andKoulikoro and
possibly Bougouni and Segoegions of Mali, choosing the MDA
regimen (quarterly or biannual) based on the trial data.

A separate trial (SANTE) in Sikasso Region is evaluating the benetigtbfomycin
provided to pregnant women and to infants at thee6k EPI visit. The combined results
of the SANTE trial and the newly proposed trial will provide important evidence for
decisionmaking around the optimal strategy for delivering azithromfairchild

survival in the whole of Mali.

The adaptive design is illustrated in Figure 4 below.
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4.14. Data collection on infant morbidity

Earlier trials anatherstudies have suggested that azithromycin MDA madgthave an
impact onchild morbidity. Whilst it would be difficult to assess mulity reliably on an
individual level inall LAKANA participantswe intend to colleatnorbidity related
informationamong infants who live in th&0 villages selected foadditionaloutcome
assesment(secondary outcome sampl@&hese villages are served toyr healthcentes,
where we will establish BAKANA office andpost researchtaff for the additional data
collection

During the normal MDAhomeuvisits in theseselected villageghe LAKANA team will
ask if a child has been ill in the preceding 14 days, feitbr with respiratory symptoms
(acute respiratory infection, ARI), fever without respiratory symptqrsxg for
malaria),diarrhea or any other symtom3hese questions will be asked about e&dd
month old infants and children, i.e. thos#o were eligible to receive the study drug
intervention at an earlier MDA round.

From the collected data the team wallculateincidenceof various types of illness
episodesn the three study arm$he team will then calculate relative risks for the
illnesses in azquarterly and azbiannual groups, as compared to the control group.

4.15. Data collection on infant growttand nutritional status

A relatively recent metanalysis suggested that antibiotic treatment of children in low
income countries might improve their linear growth (Gough et al., 2014). The review did
not include enough studies on infants, so the question of antibiotic effedtnhgrowth

is still open. Itis, however, possible, that azithromycin might also promote growth in this
age group (in which length and weight gain is faster than among older children), and
hence it justifiable to study growth as a secondary outcomenwriality trial.
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The subsample will be formed from children, who resideghe 60 villages aroundhe

four selectechealthcentes (secondary outcome samplé) these villages, data collectors
will take anthropometric measurements fr6+8 and12-14 month oldchildren on study
Vvisits 6, 7, 8, and9, i.e. atl5, 18, 21, and24 months after thenrolimentof the village

into the trial. At these visitsthe 6-8 month-old and12-14 month oldchildren will have
receivedwo andfour doses of study drugsespectivelyunless they migrated into the
village later, were absent, unlocated or declined study drug administration. Thus this
sampling frame ensures maxihexposure to the study drug at size assessment.

At each time point, we expect to measure a mean of 7.5 children / village, i.e. the total
sample size will be&00 children, i.e. approximateB00 per group. This sample size will
provide the study witB0% power to detect difference of approximigt0.2 SD units in
anthropometric indices, which is a typical achievement in nutritional supplementation
trials (Dewey and AdiAfarwuah, 2008).

Measuments taken from the ssdmple includéength, weightandmid upper arm
circumference (MUAC)Length will be assessed usinganmercialength board
(ShorrBoar®, WEIGH AND MEASURE, LLC, Olney, Md, USAand recorded to the
nearest 1 mmeight will be assessed using an electronic infant weighing scale (SECA
354) with reading increments of 10MIUAC will be measured with nestretchable

plastic insertion tapes and the results will be recorded to the nearestAllmm
measurementill be done in triplicate

Thedata collectors measuriragthropomeitcs will be trained and standardized prior to
beginningof data collection, modified from the procedures used ik 2006

growth standard studyVHO, 2006) Standardization sessions will be repeated every 6
mo during data collectioWe will calculate weght-for-age (WAZ), lengtkfor-age

(LAZ), weightfor-length (WLZ), and arm circumferenéer-age zscoreausing the

WHO 2006 Child Growth Standard&/e will also calculate the percentage of children
who are moderately or severely stunted (LAZ<-3), or moderately or severely wasted
(WLZ< -2 /-3). Those with wasting will be referred for nationally recommended
diagnostics and treatment.

4.16. Data collection on antimicrobial resistance

One of the major concerns in the use of azithromycin MDA is the possibility of
increasing AMR, resulting in the loss of mortality benefits and possibly even increasing
health problems. As explained in chapter 3.03, macrolide resistance has earlier been
observed in the treated individuals soon after azithromycin MDA, but there is relatively
little data on longer followup or spread of AMR to unexposed populations. In

LAKANA , we will therefore monitor prevalence of azithromycin resistance before,
during and #er the intervention and both among children receiving and those not
receiving MDA with the study drugs.

To allow comparability to national and international AMR statistics, we will primarily

study AMR with a traditional phenotypic culture method, isotatndividual colonies of
selected indicator bacteri&.(pneumoniaandE. coli) from children and assessing
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bacterial growth on a Pettlish in the presence or absence of azithromyl@maximise
comparison of these surveillance cultungth antimicrdial resistanceesults from other
azithromycin MDA trials (such as the AVENIR trial in Nigedtails ofsample
collectionand processingiethods will be harmonisdazktween the different studies

Studying individual colonies of selected indicator baates a widely usedpproacHor

AMR assessment, butgives no information on possible antibiotic effects on other
colonies of the same species or any of the other bacterial species (some of which may be
clinically much more important tihedhe indicatotbacteria) Wewill thereforealso

employ genetic methods to study microbiota composition and the presence of molecular
markers of AMR in host bacteria. As sample collection for the AMR component will take
three years and molecular methods are rapidlyldpirgy, we will store samples for

these genetic (and possible other) analyses until the completion of data collection and
choose the exact molecular methods only at that time.&imilar to the indicator

bacteria analyses, these sample collection amcegsing for these studies will be
harmonised with the AVENIR trial in Niger.

In the first phase, we will thus address the following questions:

1. What is the impact of biannual or quarterly azithromycin MDA-tblInonth
(29-364 dayspld infants on the prealence of phenotypic azithromycin resistance
amongS. pneumoniaer E. colistrains isolated fromi 14-monthold children,
who have received-4 rounds of azithromycin MDA?

2. What is the impact of biannual or quarterly azithromycin MDA-ttlImonth
(29-364 days)old infants on the prevalence of phenotypic azithromycin resistance
amongS. pneumoniaer E. colistrains isolated from9i 59-monthold children,
who live in the same Malian communities but have not received azithromycin
MDA?

To ascertain if clinical disease is being influenced by azithromycin MDAyWalso
studyAMR in bacteria isolated frorstools with children presenting at anfytioe four
selectechealth facilities because of dysentery (bloody stool®jawd, urineor
cerebrospinal fluief 1i 11-monthold infants or older childrehospitalized in th@earby
Kita District Hospitalbecause of a severgepticillness.For this urpose, we will

establish a basic microbiology laboratory in this hospital and support its operations
during theLAKANA trial. We have chosen Kita for this purpose, because it is the largest
hospital in the<ita regionand because we will establish &K ANA biospecimen
processing and storage laboratory in this hospital. Kita is also relatively near Bamako,
which facilitates support and oversidhytthe CVD-Mali laboratories and theAKANA
research team.

In themain CVD-Mali laboratory in Bamakd@evel 3)or Kita laboratory(level 2) the

study team will perform microbiological analyses that can be fed back to clinioians
support clinical management of infectiofi$ie clinical physicians can then target their
treatment based on the microbiolagitindings on bacterial type and basic bacterial
characterization, such &am stain. In addition to this simple analytical laboratory, the
teammay establisramore basic field laboratorfyevel 1) in a health facilityin

Koulikoro. At this facility, the study team can process, and store collected AMR samples
and perform initial bacterial growth analysis using an automated suspension cultivation
method. All AMR analyses will be performed in the main GMRli laboratory in
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Bamako(level 3) In additionalbacterial culture, the team will also perform resistome
analysis and other molecular AMR testing from the isolated bacterial colonies, with
methods that are harmonized with those of the AVENIR trial in Niger.

Our assumption is that among the treated olldAMR prevalence will increase during
the intervention and return to pseudy levels after the intervention has stopped. Among
the older children, who live in the same treatment communities but who have not
themselves received any MDA, we expect nonggaein AMR prevalence. The assumed
AMR prevalence over time in the/o samples is shown in FigureoBlow.
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The hypothesis to be tested from th&4month oldchildren is that azithromycin does

not cause austainedncrease in AMR, i.e. that AMR prevalence will not be higher in the
azithromycin clusters than the control clusegrene year after the interventidfor the

older children (who received no MDA} e respective hypothesis is that AMR prevalence
will not be higher in the azithromycin clusters than the control clusters at any point, not
even at the peak of the interventione at12-24 monthdrom the study start. Thus, for
AMR, we have a noinferiority hypothesig i.e. that azithromycin MDA can be used to
reduce infant mortality without a clinically significant increase in AMR prevaldncan
exploratory analysis, we will also compare AMR prevalence in the two azithromycin
groups, to investigag if quarterly MDA selects for more AMR that the biannual MDA.

The suggested sep will allow us to describe concomitant time trends in the prevalence
of AMR in indicator bacteria isolated from healthy childréreincidence of septic
diseasesandtheprevalence of AMR in bacteria that are causageredisease. This will
facilitate understanding about the clinical significance of AM&Ssibly caused by the
MDA intervention.

For hypothesis testingn the prevalence of AMR in indicator bactexae wil need a
total of 1,350children These childremwill be identified in th&0 villages around théour
health centers selected f&@condary outcoadata collectionn Kita. All 4-14 month old
and49-59 month oldchildren in this sutsample will be invited to provide biological
samples for AMR analyses arollment(visit 1) and atl2 months (visit5), 24 months
(visit 9) and 36 months (visitl} after the inclusion of the village into the study.
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To facilitatethe AMR sample collection before study drug administrattbe,team

making home visits in this sedample of clusters will include a study nurse. Before any
MDA, this nurse will collecbne nasal and threectal swabs from the study infants, in a
tent sé up in the village that is being visited.

After collection, the nasopharyngeal swabs will be placed in STGG media (skim milk,
tryptone, glucose, and glycerin), one rectal swabbe placed in CanBlair media the
secondectal swab will bglaced ind will be placedn DESS media
(DMSO/EDTA/saturated sodium chlorid@ndthe thirdrectal swab will be frozen
without preservatives in a cryovidlhethird rectal swabwiill be flash frozen in dry
shippers containing liquid nitrogen that has been abdarbéne container linings. Other
samples will be placed in&4°C cooler box All samples will betransportedvithin 2-4
hours to a study laboratony Kita or to the main laboratory in Bamakehere a
laboratory technician will process them and store thet®®&€C: From the Kita
laboratory samples will be periodicaltyansported to the main C\(Blali laboratory for
processing.

Nasopharyngeal swabs will be primarily cultured on chocolateveifaan optochin
disc, to identify pure colonies &treptococcus pneumonidgectal swabs will be
primarily cultured on MacConkey plates, to identify pure clondssacherichia coli
Isolated colonies will then undergo phenotypic AMR analysis with batterture on
Petridishes supplied with Azithromycin containing antibiotic stripsegt).

In the first phase, we will determine azithromycin sensitivity from all the samples
collected from 414 month old at24 months and frord9-59 month olg at 36months (n
= 1,350 per time point and age group) and from 1/3 of the samples at the otheoitime
(for descriptive purposes, not for hypothesis testing). We will then calculate AMR
prevalence for irs. pneumoniaandE. coli, for each of the time poin:d each of the
three trial arms separately. At each time point, we will calculate the difference (95%
confidence interval, Cl) in AMR prevalence between the control arbli@znual clusters
on one hand and between the control andjaarterly clustersrothe other. The prset
non-inferiority marginis 10 %-points, i.e. if the entire 95%CI of the difference in less
than 10%points, the data will be considered supportive of theinteriority hypothesis.

The 10% nofinferiority margin has been obtainbg a DELPHI method talking to many

infectious diseasgpecialists and also used in the WHO coordinated ABCD trial. The

margin is expressed as an absolute and not a relative difference in AMR prevalence,

because absolute increase in AMR prevalence vditate how many additional possible

exposures with resistant bacteria the study area population may face. Thus, an increase
from 1% to 11% or 50% to 60% will provide 1
hundred even if one goes up in relative terms by 10808&ahe other only 20%.

We will retain and freeze aBO°C the original swabs after plating as well as the identified
bacterial colonies, to allow further analyses with the indicator bacteria or any other
intestinal bacteria or other microbes with laggolving methods. Bacterial colonies will

be stored at two points for later analyshging primary culture when organisms other
than the main targets are groamd from the antibiotic sensitivity plate in order to
capture resistance diversity within ttaéget organisma he stored culturesan
subsequently be analysed through standard culture or by molecular techniques.
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Figure 6summarises samples taken for AMR analys&s stored at80°C. In total, there

will be an estimated &4,000vi al s, wi thout the so called i
ill children. In total, these stored samples thus will fill 6B6°C freezer.
Duration of # of given . . .
intervention in  Child age MDA rounds Blologlcal Storage media Estlmated # Vol_ume/ Storage # of children
. ) specimen of aliquots aliquot  temperature
community [ village
Omonths ~ F14mo& Nasopharyngeal o166 edia 2 100 ug -8 1350 + 135
49-59 mo swab
0 months 4-14 mo & 0 Rectal swab Cary-Blair media 1 100 ug -8¢° 1350 + 135(C
49-59 mo
Omonths ~ FR4MO& Rectal swab DESS Media 1 100 ug 8F 1350 + 135(
49-59 mo
0 months 4-14 mo & 0 Rectal swab None, stored dry 1 100 ug -8¢° 1350 + 135(C
49-59 mo
v
12 months ~ FAMO& Nasopharyngeal o166 edia 2 100 ug 80 1350 + 135
49-59 mo swab
v
12 months Y14 mo& 2 Rectal swab  Cary-Blair media 1 100 ug 8 1350 + 135(
49-59 mo
v
12 months  F4MO& Rectal swab DESS Media 1 100 ug 80 1350 + 135
49-59 mo
4-14 mo &
12 months 2 Rectal swab None, stored dry 1 100 ug -8¢° 1350 + 135(
49-59 mo
4
24months  F14MO& g Nasopharyngeal o166 edia 2 100 ug -8 1350 + 135
49-59 mo swab
v
24 months 4-14 mo & 6 Rectal swab Cary-Blair media 1 100 ug -8¢° 1350 + 135(C
49-59 mo
4-14 mo & .
24 months 6 Rectal swab DESS Media 1 100 ug -80° 1350 + 135(
49-59 mo
v
24 months 4-14 mo & 6 Rectal swab None, stored dry 1 100 ug -8¢° 1350 + 135(C
49-59 mo
12 months post- 4-14 mo & Nasopharyngeal o5 edia 2 100 ug 8F 1350 + 135(
intervention 49-59 mo swab
12 months post- 4-14mo &, Rectal swab  Cary-Blair media 1 100 ug 8F 1350 + 135(
intervention 49-59 mo
v
12 months post- 4-14mo &, Rectal swab DESS Media 1 100 ug 80 1350 + 135
intervention 49-59 mo
v
12 months post- 4-14 mo & 0 Rectal swab None, stored dry 1 100 ug -80° 1350 + 135(

intervention

49-59 mo

To gain a standardized understanding of antibiotics utilized for common clinical
syndromes in the study area, we will collect and analyse national and regional guidelines
and protocols on antibiotic prescribing on an annual basis. We algo aionitor tre

amount oftommonantibiotics sent out to health facilities from the six study districts. A

more detailed review of antibiotic prescription will be done in the four health facilities in
which the AMR sample collection takes place.

4.17. Data collectionon mechanisms of action for azithromycin

Azithromycin MDA has been associated with reduced child mortality, but its mechanism
of action in this respect remains unclear. The drug is a fmpactrum antibiotic with

strong activity against many bacteriakspes and it also has aitflammatory properties
( Kwi at kows ka
documented a lower population prevalence of malaria in communities wherefiveeer

and

Ma S| i

Es k a

2012). A

recent

year old children had received azithrgeim than in control villages, but it is not known if
this was caused by a direct antimalarial effect or through an indirect pathway (Arzika et
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al ., 2019). Antibiotic treatment might al so
pathways, including altetians in enteric microbiota and pathogens, enteric and systemic
inflammation and immundevelopment

The current trial provides an excellent opportunity for astubly to test hypotheses
about mechanisms of azithromycin activity against child mortafitg AKANA , we will
testthreehypotheseshat have been posed but not tested directly earkethat
azithromycin MDA elimnates malaria parasitaemia and reduces inflammation in the
treated hostWe will also store biological samples for later laboratory anakysegher
hypotheses, to be more specifically determioede the mortality effect is known and
some ongoing mechanistic studies elsewhere have been completed.

These are ththreehypotreses that we will test in the first phase:

1. Biannual or quarterly azithromycin MDA te1l1 month(29-364 days)pld infants
eliminategheirasymptomatic malarjaeducegopulationprevalence of malaria
parasitema, andimprovest h e | mearabioodhéoyglobin concentration.

a. Malaria control may be a factor influencing mortality. Azithromycin effect
on malaria can in theAKANA trial be assessed both with direct
parasitemia analysis amodgll-monthold children before and 2 weeks
after thefourth azithmmycin or placebo treatment and by comparing
prevalence of malariparasitemiaamong6i 8-monthold and12i 14-
monthold children who live in the study villages and who have been
eligible to receive 2} doses of the study drug. As a marker of health
consequeces of malaria treatment, we can additionally study blood
hemoglobin concentration in the same children.

b. To assessommunitylevel prevalence of malaria parasitemia across
communities at the end of the intervention, arbssible carrpver
effect, we will also study prevalence of malaria amdrf#j 14-month-old
children who were eligible for study drug provision at the previous MDA
visits, and49i 59-monthold children who live in the same study
communities where MDA is provided, who participate in AMR analyses
but who have not themselves received any study drugs. This analysis will
be made with a rapid diagnostic malaria test, on visieQwhen the
intervention has lasted for 2 years.

2. Biannual or quarterly azithromycMDA to 1-11 month(29-364 days)pld infants
reducegheir systemic inflammation.

a. Systemic inflammation may be an important driver of subsequent disease
acquisition and activity. This may loeiven by bacteria resident on
mucosal surfaces or through the inflammatory modulating properties of
azithromycin and can be reflected using simple measure of CRP in small
volumes of plasma, in the same groups of children from whom we will do
the malariaanalyses.

b. Larger plasmaamplesand peripheral blood mononuclear céitsm 6i 8-
monthold and12i 14-monthold children who have been eligible to
receive 24 doses of study drug will be uskxnt more extensive
inflammatory profiling as previously describedour studies on immune
activation, inflammation and antibiotic impact in children with HIV
(Fitzgerald et al., 2016; Prendergast et al., 2016; Bourke at al.,. 20&9)
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will focus on markers we have found to distinguish children with evidence
of increasd inflammation and immune activation which include, IL6, IL8,
IL10, TNF, IL1-RA, soluble adhesion molecules, Serum Amyloid A,
markers of disordered thrombogenesis, and markers of cell activation and
proliferation (HLA-DR, CD38, Ki67) on naive and memory €@and CD8
populations.

3. Biannual or quarterly azithromycin MDA te1l1l month(29-364 days)pld infants
reduces their intestinal inflammation.

a.

In addition to any impact on systemic inflammatiorestinal
inflammation andenvironmental enteric dysfuncti¢gED) could be an
important driver of disease. This will Beudied by measuringeopterin,
myeloperoxidaseand alphal-antitrypsin(and possibly other biomarker)
concentrationin stools collected frordi 11-monthold infants before and
two weeks after theourth MDA and amongbi 8-monthold and12 14-
monthold children who live in the study villages and who have been
eligible to receive 21 doses of the study drug.

After the trial, wepropose tdest the following hyptheses (and possibly otheifsthey
are still valid thenFor LAKANA , the budget includes only sample collection and storage
for these analyses, funding for the actual analyses will be sought later.

4. Biannual or quarterly azithromycMDA to 1-11 month(29-364 dayspld infants
leads to improved immunity and vaccine response arbidrmonth-old
children.

a.

Vaccine efficacy is reduced low-incomesettings, potentially due to

heavy microbial load (Parket al., 2018). In some settings, it has been
possible to improve vaccine response by sanitation and hygiene
interventions (Church et at, 2019) or antimicrobials given before
vaccination (Uchiyama et al., 2014). Thisggestyaccine response
enhancemerds one of potential mechanisms by which azithromycin could
reduce infant mortality. As markers of vaccine response, we will in the
LAKANA trial measure antibody titers to rotavirus, tetanus, and measles
vaccines. Rotaviral and tetanus antibody concentratigll be analyzed
from plasma samples collected a8 énonths of age and measles antibody
concentration at 224 months of age.

Azithromycin could also modulate cellular immunity, either directly or
indirectly, as we have previously described for thééotic

cotrimoxazole (Bourke et al., 2019). We and others have shown that the
ratio of naiveto-memory CD4+ and CD8+-€ells was much lower in
African children than in resourgéch settings. Our data shows that this is
probably driven by infection drivipT cell activation and memory cell
expansion despite greater thymic output (Klein et al., manuscript in
preparation). ILAKANA , we will determine if azithromycin modulates
thymic output, the ratio of naive to memory CD4 and CD8 sub
populations, their cykkine production and proliferation, and T cell
receptor repertoires (TCR) (Gibbons et al., 2014; Sandgaard et al., 2014;
Gkazi et al., 2018).
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5. Biannual or quarterly azithromycin MDA te1ll month(29-364 days)pld infants
eliminates specific pathogenic enobes from their intestinal tract.

a. Elimination of specific pathogenic microbes is one of the key hypotheses
on how azithromycin might reduce child mortality. ULAKANA , this
hypothesis can be tested using TagMan cards-604fotentially
pathogenic intstinal microbes and stored stool samples from the trial
participants. The analyses can be done from pairedstogble collected
from 41 11-monthold infants before and two weeks after tbarth MDA
(to track what happens with one MDA dose on an individual level) and
from 6i 8-monthold and12' 14-monthold children who live in the study
villages and who have been eligible to receivedbses of the study drug
(to see a cumulative effect of mulegpdoses).

6. Biannual or quarterly azithromycin MDA te1l1 month(29-364 days)pld infants
modulates their critical bacterially driven metabolic pathways.
a. Metabolic profiling in combination witlfiecalmicrobiome will be

performed in stored plasma, urinadastool as previously described
(Wijeyesekera et al., 201%ecal and urine metabolites will be
determined byH nuclear magnetic resonance (NMR) spectroscopy. The
extent to which the metabolic signature obtained reflects the
corresponding microbiota seawill be possible combining microbiome
data. Special attention will be given to the presenshoftchain fatty
acids(acetate/propionate/butyrate/valerate and their isoforms) as well as
studying bileacid metabolism, which play a pivotal role in maspects
of microbial ecology, most importantly in maintaining community
homeostasis; their petoemtniaali omnadn tarnidb u
06stochastic dysbiosisd following azit

7. Biannual or quarterly azithromycin MDA te111 month(29-364 days)pld infants
does not cause a sustained reduction in the diversity and immune impact of their
intestinal microbiota (measured at one year after the last provided MDA).

a. The composition of the microbiota is known to be influenced by infections
and antibiotic usage. Modelling these changes over time is typically
challenging due to the large number of potential interactions between
species. However, by using diversity relative to baseline as a measure of
di spl acement fr om mrgmouphasgegentlyi br i um st a
developed a simple analytical model of microbiota reconstitution after
antibiotic treatmen{Shaw et al., 2019 his model successfully shows
that short courses of common antibiotics (including ciprofloxacin,
clindamycin, minocyclineand amoxicillin) can have ye#wng effects in
adults, causing transitions to alternative microbiota states (quantified using
diversity relative to baseline). We will employ this modelling approach to
quantify thein vivoimpact of antibiotics on our patits. By fitting the
model to different patient characteristiesq.,age,weight MDA) we will
also be able to compare model parameters and comment on the potentially
different impacts of antibiotics between groups. Simultaneously
quantifying microbiotastability and immunity over time, we will be able
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to study how the two interact and their relative contributicociinical
outcomes using multivariable time series modelling.

Data collection for these analyses will be done in the sameasuple 060 clustes as
used for the AMR worland other secondary outcom&som these clusters, we will
invite three groups of children for the mechanistic studies:
1. 4i 11-monthold infantsliving in communities that will receive theif"aIDA.
2. 12i 14-monthold infants who live in communities that will receive théft, 7",
8" studyMDA and at 9' study visit
3. 6i 8-monthold infants who live in communities that will receig®, 7\", 8" study
MDA and at 8 study visit.

We will test the firsthreeof theabovedescribedchypotheses (about malaria
elimination and reduction of systenac intestinalinflammation) from the first group

of children, i.e. 4.1 month oldinfantsliving in communities receiving thei™s

MDA. From these infants, a study nurse will collect a fpedk blood sampland a
flocculated rectal swabefore they have received any MDA. They will collect

another heel prick blood sample and a stool sample (or rectal swab if stool collection
fails) two weeks aftethe 4th round of MDA has been conducted in their
communities From the collected blood, the nurse wikkasurdhemoglobinand CRP
concentration with an esite reader and store blood on a filter paper for later malaria
diagnostics with DNAamplification. From the stool sample, a laboratory technician
will determinecalprotectin and alph&-antitrypsin concentrati@with commercially
available ELISA tests. Additionat®ol and urinesampleswill be collected and stored
for later analyses (omypothese$-7). In the analysis phase, we will compare
prevalence of malariparasitemiamean bloochemoglobinand CRP concentration

and meariecalneopterin, myeloperoxidase, aalgphal-antitrypsin concentratioim

the three study arms, both before affteér the first MDA treatment.

From the second and third group of childr&@i L4-month-oldswho have received-3

4 doses of MDA an@i 8-montholdswho have received-2 doses of MDA) we will
test hypotheses2, i.e. those abouiroader systemic and intestinal inflammation and
immune functioranddevelopmentThese infants will be invited to a health faciliy

a central location in a villageafter the MDA visit to their household. At the clinic, a
study nurse wilteceive a home collected stool sample or take a rectal swab if stool
collection has failed. S/he will also dranb ml blood sampland collect a 10 ml

urine samplewhich will be delivered to a nearby study laboratory by a motorcycle
messenger. A laboratory technician will measure Hb, separate plasma and white
blood cells aliquot plasma, urine and stoahd store the samples-80°C freezer.
Approximately once a month, the stored samples will be shipped to a central
laboratory at CVBMali in Bamako, where another laboratory technician will perform
the immunological and inflammatory assays. In the analysis phase, we will compare
mean plasma concentrations of vaccine antibodies and selected cytokines, thymic
output, the ratio of naive to memory CD4 and CD8&gopulationsn the three study
arms. For the aviannual group, we will perform an additional exploratory analysis
to assesthe impact of timing of the azithromycin dose (given-2tdnd 68 months

of age vs at® and 911 months of age).

For hypothesi®n microbial clearance and reduction of inflammatiea expect to
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see the largest effect in infants who have not receazétromycin earlier. We also
expect that age of the child may be an effect modifier. Hencprimarily focus on
one timepoint fourthMDA) and a wide agéracket 4i 11-monthold infants). The
youngest infants (less than 4 months old) will be excludetb§istical reasons as
they will not be invited teample collection foAMR analyses. Since we want to be
able to track individual level changes in test variables, we will collect and analyse
samples before and after the MDA. The chdslendanalyses @n be completed
batteryoperated ossite readefrom a small volume taken with a hegeick i and
hence we will not need to take any venous samples from these children.

Forthe hypothesesn immunefunction anddevelopmentwe expect to see the largest
effect among infants who have received repeated MDA doses. Therefore, we will
choose children at a time when there have been at least 4 rounds of MDA in their
home villages. At this pointnost or all thel2i 14-monthold children have received

3-4 MDA doses and6i 8-monthold children have received2 doses. For the

immune function and maturity analyses, we will need a larger blood volume and
hence we will take it by a venous puncture, at a study clinic after MDA. Since we are
interested in a cumulative efft of multiple MDA doses and only want to do group
level comparisons, there is no need for paired sample collection.

The age groups have been selected in a way that there will be no nmooeg¢ha
venous blood sample per child during the study. From-8en@nth of children, we
will primarily assess immuneevelopmenand vaccine responses to tetanus and
rotaviral vaccines (given before the age of 6 months). From tid-h2onth of
children, we will assess immuulevelopmenand vaccine response to measle
vaccine (given usually between 9 and 12 months of age). From bethagss, we

will also assess malaria prevalence by a DNA amplification test. Immune
developmenand infection are best studied amanvgr6-monthold children, since

by this agenfantswill have lost most of their passive maternal immunity and will be
increasingly susceptible for infection, inflammation, dysbiosis, and EED.

Figure 7summarises analyses planned to be completed in the first phase.

. Biological . . Level of Timing of lab # of given # of
Study question A Laboratory analysis Child age ) .
specimen analysis sample vs MDA MDA doses  children

P. falciparum DNA A1 mo  Individual Paired (before 1 1000

amplification and 14 d after)

C f malari Paired (bef
onsquence of malaria Blood (fresh) Hemoglobin concentration 4-11 mo  Individual aired (before 1 1000
clearance and 14 d after)

Reducti f systemi Paired (bef
€ U,C fon o SYS emic Blood (fresh) CRP concentration 4-11 mo  Individual aired (before 1 1000
inflammation and 14 d after)

Reduction of intestinal Paired (before
i i Stool Calprotectin concentration 4-11 mo  Individual ( 1 1000
inflammation and 14 d after)

Malaria clearance Blood (dried)

Figure8 summarisesiologicalsamples planned to be stored from the study participants
(in addition to those, stored in the AMR part of the studiizese samples will be used
address hypotheses/=of the mechanistic studies aslaes for any additional

hypotheses formulatieduring the trial. If all samples were collected and aliquoted as
planned, there would be a total of 51,800 stored viialsthese samples will fill one

8(°C freezer
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. . MDA or . . )
Blologlcal Child age  study Timing of lab ~ # of given Storage media Estlmated # Vo!ume/ Storage # of children
specimen visit sample vs MDA MDA doses of aliquots aliquot  temperature
Blood 4-11 mo 4 Before 1-3 Filter paper 2 50 ul -8 1000
Stool 4-11 mo 4 Before 1-3 Cryovial 4 159¢g -80° 1000
Urine 4-11 mo 4 Before 1-3 Cryovial 3 1.5ml -80° 1000
Blood 4-11 mo 4 14 d after 1-3 Filter paper 2 50 ul -8 1000
Stool 4-11 mo 4 14 d after 1-3 Cryovial 4 159 -8¢° 1000
Urine 4-11 mo 4 14 d after 1-3 Cryovial 3 1.5ml -80° 1000
Plasma 6-8 mo 6-9 Before 2-3 Cryovial 4 500 ul -80° 1350
Peripheral blood mo  6-9 Before 2-3 Cryovial 3 500 ul -80° 1350
mononuclear cells
Stool 6-8 mo 6-9 Before 2-3 Cryovial 4 1549 -8 1350
Urine 6-8 mo 6-9 Before 2-3 Cryovial 3 1.5ml -80° 1350
1 4
Plasma 12-14 mo  6-9 Before 3-4 Cryovial 4 500 ul -80° 1350
. L 4
Peripheral blood ;1 6.9 Before 3-4 Cryovial 3 500 ul -8 1350
mononuclear cells
Stool 12-14 mo  6-9 Before 34 Cryovial 4 159 -8¢° 1350
Urine 12-14mo  6-9 Before 3-4 Cryovial 3 1.5ml -80° 1350

As shown in the figure, we estimate to collect samples from approximzdéitfants
atthefourth MDA visit and 1,350 thereaftere., approx. 330 450/ intervention group.

4.18. Stakeholder perspectives deasibility, including economic analyses

As previously stated in this protocol (p. 11), in the case of positive clinical results from
the LAKANA trial, there is an intention (although not necessarily yet a political
commitment) to implement a routine national public health interventiogzitimomycin
administration in Mali. By studying demand and supply side determinants, the feasibility
substudy aims at providing comprehensive policy advice to the decision makers on if
and how this intervention could be implemented, what can be the bottlemethew to

go around them.

The feasibility study draws from data collected during the main LAKANA clirtrcal

but it will also collect data which is not directly linked to the clinical trial MDA approach
in order to explore delivery options whicledyeyond implementation of the current
clinical trial protocol. Going beyond the clinical trial protocol is a necessity as any
routine public health intervention model would not have the same type of research
component as a clinical trial.

The feasibilitystudy framework breaks down to four research components:

1. Acceptability
2. Equity
3. Health system compatibility
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4. Economic analysis based on costing and-effetctiveness analysis

Figure 9below depictsfamework for the feasibility study and its components.

1) Balance of ~ 2) Feasibility of ; - 3) Policy decision

benefits and harms ~ implementation ‘toscaleup

Favourable
Political

healt effect: ! : :
~ Acceptability -

Cefficacy A ol
and
Health system

availability
T sustainability :
~o(access & Oft'l‘w'gé o

coverage i

Adverse : :
oeffects

Acceptability
Understanding perspectives and views of various stakeholders on the current LAKANA

MDA intervention will form the basis of the acceptability study component. The aim of
the acceptability study is to describe how stakeholders conceptualize, perceive and
experience the current LAKANA MDA intervention and how they might conceptualize
and perceig a future national routine intervention.

Acceptability is a multfaceted construct that reflects the extent to which stakeholders
consider an Azithromycin intervention to be appropriate, based on anticipated or
experienced cognitive and emotional rasgeEs to the intervention (Sekhon at al 2017).
We will confine the present study on health system and household levels (those
delivering and receiving the intervention) because of the important role they play. We
will focus on local practices and interprgtas related to child health, illnesses and well
being and will provide a mostly qualitative analysis of the acceptability of the drug and
the delivery model.

The acceptability study stream will rely on a mixed methods approach: for collecting
qualitative data, we will conduct focugroup discussions and sesiructured interviews

with families, health workerselais, village chiefs and elders and other key stakeholder
groups. Interviews will take place during the trial implementation. Additionally,
throughout the intervention, we will conductdepth interviews with other stakeholders
such as health sector decision makers and politicians. The number of qualitative
interviews needed will be based on data saturation. Typically, the total number would be
around 50 interviews. We will contextualize the qualitative data using quantitative data
collected from all participating households (household secamomic status, location of
residence, family composition and other background variables).

We will also ollect quantitative data from households through a questionnaire which will
be administered in the 59 sstudy villages. The questionnaires will cover questions
related to acceptability but also to the economic analysis (see below)
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The CVD social scierecteam in collaboration with Point Sud research unit will conduct
qualitative interviews in the vernacular (Bambara), transcribed and translated into French.
The CVD social science team, together with Tampere University feasibility team will

read the inteviews immediately after they have been conducted and add new themes to
cover topics that remain unanswered to the interview guide. The analysis of the
qualitative data will be done using a multipronged approach including thematic and
discourse analysis.HE analysis might include use of a software such as Atlas.ti. We will
analyse quantitative data for proportions and means using Stata software.

Equity

The drugs will be distributed in a research context aiming to determine efficacy of
azithromycin. By cdecting various types of background information from the study
participants and assessing if the background variables (such as poverty or household
location), we will be able to assess the equity of impact of this intervention. However,
since there will b@o data on those whom the study team does not reach, villages that
refuse participation, or areas that are excluded from the study due to security or other
issues, we will not be able to quantitatively measure equity of access to the intervention.
Instead we will assess equity of access indirectly, using qualitative interviews among
stakeholder groups. We will use snowball sampling for selecting the interviewees, but
preliminary, we plan to include representatives of multilateral organizations, funding
patners, national Ministry of Health (MOH) teams, district MOH teams, volunteer rural
health workers, and community members participating in MDA campaigns. In this sub
study, we aim to explore the possible bottlenecks of achieving effective coverage and
ways to overcome the difficulties in implementation.

Health system compatibility

The health system compatibility study component aims at answering the study question
of: what are the health system compatibility parameters for different implementation
scenams for an Azithromycin public health intervention in the context of Mali?

This study stream will include questions on the transferability of the LAKANA
intervention to a scaledp national intervention, but it will go beyond the LAKANA trial
implementatbn by exploring other possible implementation models. The different
possible implementation models are assessed through supply side elements (health
system building blocks) in the Malian context. The implementation models will detail the
people and institions involved in each model and the process of implementation of each
model.

The health system compatibility study stream will be based on literature and observations
on the Malian health system and on interviews with key stakeholders, such as health
system researchers, health policy makers, health workers at different levelsystém.

The health system compatibility study stream will also draw from lessons learned in
implementing the LAKANA trial.

The theoretical framework for the health system compatibility study stream relies on
implementation research / science. Baueil ¢€2015) have defined implementation

science as AThe study of methods to promote
based practices, policies, research findings and evidence into healthcare policy and
practice. 0
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Economic analysis based on costimgl @osteffectiveness analysis

The economic analysis study component aims at answering the study question of: what is
the cost of the different implementation models and what are the differences in cost
effectiveness between the different models? Thergpstkercise will be based on an
ingredients approach in which all the different inputs or ingredients that are needed to
produce one unit of the intervention need to be costed trough market prices or prices
derived from competitive market prices. All theges will be translated into one single
monetary unit.

The costs include in the costing are direct, indirect and opportunity costs. The direct costs
will be mostly derived and modeld from the LAKANA trial costs with the deduction of
research costs.Ese costs will be model to represent the base line MDA approach.

For the other implementation models the costing model will require further adjustments
according to how the models will be defined. This adjustment can only be done after the
implementaton models have been developed.

The costing exercise will also include household level opportunity cost. This equates to
the indirect cost paid by the participants, more precisely the care givers bringing their
children to receive the Azithromycin intemtion. To calculate the household level cost
the intervention logic (as described above) will need to cover also the household
perspective, i.e. what is required from the household (in terms of time and indirect
payments to reach the point of service)eceive the service.

The effectiveness will be determined by the trial outcorneth the primary outcome of
mortality and the secondary outcomes of morbidity and possible AMR effects. The
effectiveness can be expressed in different units such as deattesiaor disability
adjusted life years (DALYS).

Theoretical framework for the costing and eeffectiveness analysis are based on
standard economic evaluation methodsith focus on theoretical frameworks covering
economic evaluation of public hé&alprogrammes (WHO 2004; NICE International,
2014; Sohn et al., 2020)

4.19. Data collection on trial safety

We will monitor intervention safety ibAKANA with two approaches:

1. Passive surveillance for thecidence of serious adverse events (SAE) witdin
days of study drug administratioim the whole study area

2. Active surveillancdor the incidence of SAEs and adverse events (AE) within 14
days of study drug administration, in @ villages selected fomore detailed
data collection on outcomes other than mortality.

The passive surveillance will be done through health facilities in the study area. Whilst an
MDA round is being implemented in any location and and for two weeks thereafter, a
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study coordintor will visit or callthe local health center on each wetkdy and record
any suspected SAEs that have been notdiedng 111 month oldinfantsat the facility.
Caregivers of infants who receive study drugs are also adviced to notify study team
members if the infant is hospitalised within two weeks of the MDA.

The following events will be considered SAlshey occur witin 14 days of study drug
administration Death, lifethreatening event, hospitalization, and other serious events as
judged by a study physician.

Active surveillance for SAE and AE will be completed for participants irbhelustes
selected for more daited data collection on a number of secondary outcomes and other
variablesInfants aged!-11 month oldwill be invited to the health facilitiesr central
location in a villaggwo weeks aftethe 4" round of MDA has been conducted in their
communitiesAt this visit, a study nurse or another trairstadyteam member will also
interviewa caregiveabout symptom#hat the infant has experienced after the
azithromycin MDAand that may possibly be related to it

4.20. Group allocationand trial codemanagament

Participatingstudy clusters (villagesyill be randomlyallocatednto the three

intervention groups &:2:4 ratio (control: aztquarterly:azibiannual) in public

allocationevens where village representativeindly pull lottery tickets out of a

container The randomization will be stratified lojuster size (below or above 100

infants / cluster) and bgistrict, i.e., each participating district will have its own

randomization eent The randonzation lists (trial code) will be stored electronically, in

a password protected file, laystatistician not involved in trial implementatjdhe data
management consulting company, and by the
monitoring board (DSMB).

The trial code will be opened when all trial dadathe 24month followup visit have

been entered into a computer database and data accuracy has beenMeiffiititate

an analysis on mortality and other efficacy outcomes whilst fellpvior AMR is still

going on, a statistician will temporarily break the code, add group information to a
database containing the efficacy outcomes and then recode partaigasitistecodes

into new identifiers that cannot be linked to the actual identification. With this approach,
the statistician can then share a full database with researchers analysing the efficacy
outcomes, whilst others continuing the data collectioAMR outcomes will remain

blinded to the group code.

4.21. Methods for protecting against other sources of bias

Randomisation into the trial, group allocation, and distribution of studgswill be
done bypersonnehot participating in the outcome dwation.

The interventions will be doublmaskedj.e., the study drugswill look and tastedentical
andcoded only with a letter code
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To ensureadherenceall study drugs are given under direct observation
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4.22. Withdrawal frompatrticipation after enrollment

The enrolled household representativas decide to discontinue the stymbyticipation

or decline povision of study drug to an infaat any point. If known, the reason for
household withdrawal or study drug demiall be indicated in electronic Case Report
Forms. The participants can, however, withdraw their consent or decline study provision
to a child without giving any reason for their withdrawal.

Individualsexperiencing a serious adverse event that is likehe related to the trial
interventionare withdrawn fronfurther study drug provisiony the investigatar(but
will be included in the followup and analysis).

Withdrawn or discontinuing participantsll notbereplaced bythers,.e. possible
dropautswill not influence the sample size, once the study has st@ftecstudy team

will compare the baselingharateristics of discontinuing households to those who do not
discontinue, in order to assess the possibility of folilgmbias.

4.23. Other treatments to trial participants

During and after the trialnembers o&ll participating households€.,those ompleting

the planned followup period as well as those withdrawing at some poiiityeceive

standard preventive and curative health services, as recommended and provided by the
national health syster8MC with amodiaquine and sulfadoxipgrimethaminewill be

offered through the national health service t&a889-monthold children on a monthly

basis betweeduly andOctoberNovember in each year.

At the end of the trial, if the analysis suggests a mortality reduction by azithromycin, all
1-11 month(29-364 days)pld infants in the participating householddl be offereda 20

mg / kg dose of azithromyciitf. deemed appropriate thereafter, the sttedym will work

with Malian Ministry of Health to rofbut a longeterm azithromycin MDA program at

the trial site and elsewhere in Mali.

4.24. Co-enrollment guidelines

LAKANA trial participants are encouraged not to enrol in other clinical wr&iig
antibioticsbefore the end of theAKANA follow-up period However, participation in or
enrollmentto another trial is not an exclusion critaji.e. child can be included in the
trial and receive study drug MDA if s/he was participating also in antihé

4.25. Storage of biological samples

All collected biological samples will originallye shipped daily tstudy laboratory in
Kita, where they will be processed astdred at a projectdezer {80°C). On amonthly
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basis, the samples will lshipped to a main laboratory at C\M\@ali in Bamako and

stored at8C°C. All biologicalsamples will be aliquoted in small volumes, to allow
appropriate vials to be easily shipped to various collaborators, where they will be stored
until analysisChapterst.15 and 4.16 gives details of the stored aliquots.

4.26. Data recording and management

All data will be captured electronically, using a custorade data entry software
installed on personamartphones or smahlblet computers. Thexact software is yet to
be decided but th@ata management approach will involve offline data collectiomstly
atpar t i dome.data ttaissmissida a cloudbased servewill occur in realtime
from households in the field or daily from cluster centesnga 3G broadband
connection. All servebased data will be backed up to another location daily.

Access to the tablet computers and the cloasked data will be username and password
protected. During transmission and at the cloud, data will be encrypted to ensure data
privacy. The tablet computers will be stored and charged overnight at locked study
offices that will have safety and electricity.

Error and inconsistency checks will be automated in the soft&atata manager will
review new data entriemd full data repordn a weeklybasis(daily at the beginning of
data collectiopand make corréions where appropriate, to ensure data integrity.

All documentation regarding the participants, including the laboratory samples, source
data and the Case Report Forms, will be identifiettie databaseith appropriate
participant codes. The nameslwaihly appear on informed consent forms and a separate
coding list.A minimal set of identifying information, necessary for the implementation of
the trial, will be stored in an encrypted form on the data collection devisem a

separate encrypted datese. Access to the identifying information will be limited to
authorised data collectors with a secure username and password.

The investigators shall maintain electronic records of study drug receipts and transfer
logs and electronic copies of the C&agport Forms and regulatory documents (informed
consents, ethical approval) for 5 years after the end of the, ste@ylvised by local
authorities All records will be kept in a secure place. Clinical information will not be
released without written perssion of the subject, except as necessary for monitoring.

Selected data (participantdéds name, sex,
household identification numbeamrollmentdate andenrollmentnumber) will be
summarised in an electronic register. The registers are stored in encrypted form and
accessible only with an authorised username and password in the data collectors tablet
computers (to facilitate participant identification) and a cibeskd folder. Data from

this register may be given to selected members of the research teams and authorities
guiding health research in Mali or Finland.

After the trial completion, the study team will place the study database and respective
metadata publigl available, at a suitable ngmmofit internetsite (such as ClinEpiDB).
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The study team will contract an external partner (RTI International) for the development
of the data entry and management system support for its maintenance. After the initial 14
morths, i.e. when the system is running @&mdolimentalmost completed, the study team

will assume full responsibility of data management.

4.27. Pilot study

There will be a dnonth pilot phase, during which the team will hire and train study staff
and tesstandard operating procedures, data collection forms, and data management.
Many practical arrangements and standard operating procedures (SOPs) will be adopted
from earlier ABCD and ANTE -trials, also testing various aspects of azithromycin

impacts on kildren and currently being carried out in Mali, with the same MaliaRIco

as inLAKANA trial.

Mortality data from the first two-Bnonth intervals, from the villages that will be enrolled
in the first week of trial activities, will be treated as pilotadand not included in the
main database for trial analysis.

4.28. Quality assurance ancatontrol

Internal quality assurance is implemented usiagmdard operating procedures (SOPS)
and weekly internal monitorin@.he team in Mali will employ B quality assurance
officers, who will regularly work with the staff on quality assurance procedkoes.
external monitoring, the team will contract a clinical research organization that will
complete a prasite trial assessment, quarterly monitoring visits dytire trial
implementation, and data collection closure visit. Additionally, Tampere University staff
members will conduct bannual internal monitoring visits to the study sites.

If requested, the investigators will make study documents (e.g., consent forms, drug
distribution forms, case report forms) and pertinent hospital or clinic records readily
available for inspection by the site auditors for confirmation of the study damstudy

site is selected for auditing by the Comité D'Ethique de la FMPOS (Faculte de Medicine,
de Phar mac i -Stonmtologi2 0UDidessite das Sciences, des Techniques et des
Technologies de Bamako).

4.29. Originally planned ime schedule
(not updated after version 1.0)

In total, theproject will take 4 years an2lmonths The detailed time schedule is below.

November- December, 2019 Finalising research plan
Approvalof the planby appropriate institutional
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Januaryi March 2020

April 20207 March 2021

April 20217 December 2021

Januan2022

Januan2022i September 2022

October 2022 December 2022

Januarn2023i DecembeR023

review boards (IRB)

DevelopingSOPs and planningractical
arrangements

Developing dataentry andmanagement system

Finalising data entry and management system
Staff recruitment and training
Obtaining study drugs

First study visits at all study villages
Completion of 4 MDA rounds in all villages
Interim analysisDropping placebo if justified
Completion of all main study followp visits
Data cleaning and analysis

Write-up of main study results (mortality,
morbidity, and growth outcomes

Local results dissemination on main outcomes
Completion of AMR followup visitsand
analyses, internationl and local results
dissemination on AMR outcomes

Continued feasibility analyses

Roll-out of azithromycin MDA program, if
indicated

Figure10shows a graphic illustration of trial scheduManned interiranalysiss
marked intransparent red colof.o shorten the trial period by six mostlthe last
enrolled villages will be followed up only for 7 MDA round¥¥6 of villages) or 6
MDA rounds 0% of villages).

Year 2019 Year 2020 Year 2021 Year 2022 Year 2023
District| Area | SIMPINE | Age 1 | 12 1|z|3|4|5|6?ssmulz 2(3|a|s|s 7|a|9|1u|11u 1‘2‘3‘4‘5‘6 7|s‘9‘1u‘u‘12
frame | group
A abe Al 01-11 mo 1a 1b ic Phase 2
Analysis of AMR samples
Data
A def Al 01-11 mo Stzﬁth‘&": 1d 1e 1f analysts | | Results publication & dissemination
g Roll-out of azithromycin MDA program, if
A ghi Al o1imo indicated
A ghi MEEY o me Marbidity surveillance for acute infections at home visit
surveillance Data management
A ehi oawe  2MMOLssem saff 18 10 1i 58 5h 5i 9g Sh 9 AMR samples atvillage level 11g11h11i
49-59 mo
) hirin,
A ghi Gowth& 06:08mO| it racnitment e 3g|3h 3i 4g 4h 4i 5g 5h 5i 6g 6h 6i Grgwih assessment and mechanistic studies at CSCOM
Mechanisms 1214 mo | g taining &
A g hi  Feasibility o1-11 training Feasibility interviews at home visits st Ider interviews, various -
ma SOP writing
BC abec Al o111mo 1a 1b 1c
Site preparation
BC  def Al 01-11 mo Emif 2]
L & training
Communication
BC ghi Al 01-11 mo Phase 2
Analysis of AMR samples
DE  abec Al 0111mo Results publication & dissemination
analysis B
saffhiring Roll-out of azithromycin MDA program, if
' ! § -
DE  def Al 01-11 mo & i 1918 indicated
DE  ghi Al 0111mo 18
Foabec Al 01-11 mo st
&training
N Sampling Age
District| Area 1 12 [1]2|3|a|5|6|7|8 9 10/12]12 12[12|3]a|s 6|7 8|9|1011|12
frame group
Year 2019 Year 2020 Year 2021 Year 2022 Year 2023

T3 Envolment + MDA BB Follow-up + MDAJBBI Follow-up, no MDA_1a3 Morbidity surveillance 103AMR-analysls  5a Growth & mechanisms [l Feasibility
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5. Statistical considerations and dat

5.01.Specific hypotheses

The main study hypotheses in terms of mortality effect are the following:
1. Biannual azithromycin MDA to-1.1 month(29-364 days)pld infants reduces
their mortality
2. Quatrterly azithromycin MDA to-1.1 month(29-364 dayspld infants reduces
their mortality
3. Quarterly azithromycin MDA has a bigger mortality effect than biannual MDA

The study hypotheses in terms of other health effects are the following:

4. QuarterlyazithromycinMDA to 1-11 month(29-364 dayspld infants reduces
their 14-day period prevalence &ver with respiratory symptoms (ARI), fever
without respiratory symptoms (malaria), atidrrhea

a. Separately, there is a similar hypothesis on the effect of biaenildDA

5. QuarterlyazithromycinMDA to 1-11 month(29-364 days)old infants reduces

their health facility visits for ARImalaria,diarrheaandother conditions
a. Separately, there is a similar hypothesis on the effect of biaenildDA

6. QuarterlyazithromycinMDA to 1-11 month(29-364 dayspld infants improves
their length gain, and nutritional status (MUAC, WHZ)?

a. Separately, there is a similar hypothesis on the effect of biaenildDA

The study hypotheses in terms of intervention health effecédti® are the following:
7. Quarterly azithromgin MDA to 1-11 month(29-364 dayspld infants does not
cause a sustained increase in the prevalence of phenotypic azithromycin resistance
amongS. pneumoniaer E. colistrains isolated from their nasopharyngeal
secretions or stools.
a. Measured at 12 morghafter the intervention has stopped
b. Separately, there is a similar hypothesis on the effect of biaenildDA
8. Quarterly azithromycin MDA to-11 month(29-364 dayspld infants does not
increase the prevalence of azithromycin resistance a®opgeumaae or E. coli
strains isolated from9i 59-monthold children, who live in the same Malian
communities but have not received azithromycin MDA?
a. Measured when the intervention has lasted 818 months
b. Separately, there is a similar hypothesis on the teffidgiannual azi MDA
9. Quarterly azithromycin MDA to-1.1 month(29-364 dayspld infants does not
cause a sustained increase in the prevalence of azithromycin resistance genes in
their intestinal microbiota.
a. Measured when the intervention has lasted 518 months
b. Separately, there is a similar hypothesis on the effect of biannual azi MDA

The studyhypothese# terms of azithromycin mechanism of action are the following:
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10. Azithromycin MDA reducsmalaria prevalencand improves mean blood
hemoglobinconcentratioramong4i 11-monthold infants within 14 days of the
MDA

a. For these analyses, the two azithromycin can be combined

11. Azithromycin MDA reduces systemic inflammation (CRP) amdniyl-month

old infants within 14 days of the MDA
a. For these analyses, the two azithromycin can be combined

12. Azithromycin MDA reduces intestinal inflammatiofe¢al neopterin,
myeloperoxidase, and alpfiaantitrypsin concentratiopgmong4i 11-month-old
infants, within 14days of the MDA

a. For these analyses, the two azithromycin can be combined

There is no predefined hypothesis about the impact of biannual or quarterly azithromycin
MDA to 1i 11-monthold infants on mortality amon§2i 59-monthold children living in

the sameommunities, but we will measure groelgvel differences on this as exploratory
analysis.

There are also no predefined hypotheses abodieasaility, acceptabilityor equity of
the azithromycin MDA intervention.

5.02. Analytical approach

The study team will express mortality in the three groups as number of deaths per 1000
personyears at risk (deaths/PYR) and AMR as the proportida. @blior S. pneumoniae
isolates that have reduced susceptibility (R or | category) towards azithrofgrin.
pairwise comparisons between any of the two groups, the team will calculate incidence
rate ratio and its 95% confidence interval (Cl) for mortality and risk ratio and its 95% CI
for AMR prevalence at 12 and 24 months after the onset of the azithroMizh
intervention.

As an exploratory analysis, the team will also assess mortality (deaths / 1000 years at
risk) among children who wet 59-monthold at the time of the previous study drug
administration in their village of residence. There ipramlefinedhypothesidor this
analysisputit can provide informatioaboutpossible herd protection generated through
targeted azithromycin MDA.

Mixed-effect Poisson regression model will be used to estimate the intervention effects
on mortality with random intercepts for the clusteFor twins, no adjustment for inter
dependence will be made, i.e. we plan to analyse the data assuming independence
between infants from the same mother. This is because our previous methodological
research has demonstratbdt analytic models that assume independence are robust in
situations where cluster size is small and only a few of the analysable units are clustered
(such as 2% twin rate, Xu et al., 2014As per the clos#testing method for controlling
multiplicity arising from multiple group comparisons, global null hypothesis of mortality
in all three groups being the same will be tested at 5% significance level. Pairwise null
hypothesis can be rejected only if the global null hypothesis has been rejectecgdPairwi
incidence rate ratio and corresponding 95% confidence intervals will be estimated.
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For the main analysis, we wdhalysethe mortality data of infants/children who receive
azithromyciriplacebo at the age oflll monthg29-364 daysht the beginningfoeach 3
month period. Some of the perstime and deaths may occur at agel#Zmonths during
the 3month periods. This is consistent with the study aimssesshe effect of MDA
giving at the age of-11 monthg29-364 days)As a secondargnalysis, we will use the
Lexis expansion approach to partition the folop/time and deaths into intervals 651
6-11, and 1214 months of age (and alsdll and 1214 months) and crosgassified

with intervals defined according to thex®nth periodsThis allows for more precise
estimation of agspecific intervention effects and more precise adjustment for the time
period effects.

For AMR, the team will calculate the riskfferencegand their twesided 95% CIs) for

AMR prevalence in azguarterly and azbiannual groups as compared to the control
group, separately. If the entire 95% CI of the risk difference of a MDA regime is below a
predefined no#inferiority margin of 0.1 (meangless than 10%oint absolute increase

in AMR prevalence), the sample findings will be considered supportive of the hypothesis
of no clinically significant increase in AMR prevalence for that regime.

For morbidity analyss, we will calculatel4-day peria prevalence of fever with
respiratory symptoms (ARI), fever without respiratory symptoms (malaria)iamhea

in the three interventioarms and do a thregroup comparison usirielihood ratio

tests. The latter will be obtained from mixefiects Igistic regression models, which
accounts for the clustering of observatidhghe test shows a statistically significant
difference (p<0.05) between the three groups, we will proceed into thresigair
comparisons, providing relative risks (RR) andrt®8% Cis. Hypothesis testing in these
pairwise comparisons will be done witkelihood ratio test obtained from mixedfects
logistic regression modell.the p-value is <0.05, the results will be considered
supportive of the trial hypothesis.

For giowth analysis, we will calculate anthropometric indices LAZ (length for age Z
score), WAZ (weight for age-Zcore), WLZ (weight for length-&core), and MUA&Z

(mid upper arm Acore) for each participant as described in chapter W&Qwill then
calculae mean (SD) group values for each variable. In analyzing differences between
groups, controlling for multiplicity will be conducted as per the cleesting procedure,
by testing a global null hypothesis at 5% significance ldi/¢he global null hypotésis

is rejected (p<0.05), three pairwise comparisons will be carried out. The differences
between the three groups and their 95% Cls will be obtained from +effexxds

regression models, that account for the clustering of observations. The glabaéwill
also be obtained from these models.

For mechanism of action analyses, we will calculate the prevalence of malaria
parasitemias well as mean plasma CR#foodhemoglobinand other biomarker
concentratiorbefore andat two weeks after the MDA. We Iivihen test a global
hypothesis about differences between the groups usixepteffects models, which
account for clustering, for continuous variables and proportions, respectively with
different, suitable link functions. If the global test shows asttedilly significant
difference (p<0.05) between the three groups, we will proceed into thresigair
comparisons, providing the difference (95% CI) in means or proportions. Huakei@
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obtained from mixegffects models is <0.05, the results willdmnsidered supportive of
the trial hypothesis

All children will be analysed in the group into which they were initiedigdomize, i.e.
on an intentiorto-treat basis.

5.03. Frequency of analyses

The randomisation code will be broken attez ninth study visit has been completed in

all clusters (24 months aftére lastcluster was included in the studnd the database

has been reviewed for data accuracy. The main analysis will be done at thiip@int
analysis will first be completeaksing lettercoded intervention names (A, B, C). Once the
principal investigators have reviewed the analysis results and agreed that there is no need
for further data or analysis edits, the code linking specific interventions to the lelsr co

will be opened.

As described in chapter 4.1&einterim efficacy analysiswill be completedvhen 60%

of the planneghostMDA 3-month intervaldhave been completed. If there is a

statistically significant mortality difference between both of the azithromycinpgrand

the placebo group but not between the two azithromycin groups, the placebo arm will be
discontinuedand trial completed with two arms only. If there is also a statistically
significant difference between the two azithromycin groups, the trial witdygedand

the team will offer to work with Malian Ministry of Health to provide azithromycin MDA

in the trial site and two other regions of Mali.

Concomitantly with the interim efficacy analysis, there will be an interim safety analysis.

Additional safety or efficacyanalyses wilbe completedf requested by the study DSMB.

5.04. Sample size and ijsistification

The sample size will be in totall50clusters (villages)of which we will useall for the
primary analyses on mortality asdcondary and tertiary sampfes the secondary
outcome analyse#t each round of home visits, each cluster is expected to contain on
averaged9 infants, of whonB4 will be found and given MDA andl found in the
subsequent visit, thus providinigta to thenortality analysisThus,approximately
35,650infants will providefollow-up data afirst six home visit rounds28,5200n the ¥
round andL7,8200n the &8 round. In total the trial will result inpproximately260,200
analysable time intervals.

The sample size is based on the following assiamgit
1. Mortality among 111 month(29-364 dayspld children in control group d20
deaths / 1000 PYR20% lower thann the latest DHS)
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Mortality in the azibiannual intervention groupa/1000 (20% relative reduction)

Mortality in the aziquarterly intervation groupl2/ 1000 5% lower than

control,40% lower than azbiannual)

4. 2-year interventionwith 8 quarterly cycles of MDAor 50% of clusters, 7 rounds
for 30%, 6 rounds for 20%odue to staggered entry but equal stopping time

5. One interim analysiplanned, when 60% of the plannedgr®nth time intervals
have been completed

6. Onesided2.5% type 1 errorgontrolling of multiplegroupcomparisons by the
closed testing proceduead multiple look by the Peto method.

7. Coefficient of variation (k=sthean) of0.1in mortality among clusters.

8. Unequal number of infants per clusten average 22 infants in a small village
and 70 in a big village

9. Unequal ratio of clusters. Control vs dmannual vs azquarterly =3 :4: 2

w N

Using the poweby-simulation approacistratified by size of the clusters (dichotomized
with cutoff point of 100 infants per clusteiij is determined that a sample sizel&60
clusters with on averad#l analysable infants per clusteiime interva) there will be
approximately89% power for testing the hypothesis that biannual azithromycin MDA
will reduce mortality, >99% power for testing the hypothesis that quarterly azithromycin
MDA will reduce mortality and0% power for testing a hypothesis that quarterly
azithromycin MDAwill reduce mortality more than biannual azithromycin MDA.

The relative risk reduction (RRR) of 20% in the-aieinnual group is modelled on the
MORDOR-trial, in which the poinestimate for mortality reduction among undee
year old infants was 25%n(iall the study countriegKeenan et al, 2018). We estimate
this reduction be slightly lower in Mali, because of the seasonal meka@maoprevention
that will be offered to d.1-monthold infants in the Mali but was not practiced at the
MORDOR sites. Thd(0% RRR for the azquarterly group is also modelled on
MORDOR result indicating that in that sample practically all the mortality effect was
concentrated in the first 3 months after the MDA (Porco et al, 2019).

For the AMRdata collectionthe sample sizeill be60 clustes or1,350children per
time-point. This number will be tested frodi 14-monthold children at 12 months after
theinterventionhas stopped and frod9-59 month oldchildren when 8 rounds of MDA
havebeen completed. Ahe three other time points, we will test 450 childitaken
randomly from20 clusters / arm)in total, this will ma@n 5,400 AMRanalyses fob.
pneumonia@nd the same number fiar coli.

The AMR sub-sample size is based on the following assumptions

1. 95%E. coliand 65%S. pneumoniae recovergte from the collected samples

2. AMR prevalence 012% in the control grougor E. coli and 6% forS.
pneumoniaeThesefigures come from analysis of azithromycin resistance in 50
E. coli and 50S. pneumoniasamples from Mali in the so called ABCD trial.

3. Norrinferiority margin of10%-pointsin AMR prevalence

4. 80% powerpnesided 2.5% type 1 error rate for each pairw@@garison
against placebo control

5. Coefficient of variation of 0.3 in AMR among clusters.

For the analyses on azithromycin mechanism, we are using a convenience sample, i.e. all
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available children in the intended algeackets (and avoiding repeatezhous blood
collection from the same children), in the study clusters where the AMR work is done.
The sample size of,@007 1,350 / analysisora mean o8833- 450/ intervention arm,

will provide these analysé&9% powerat 5% twesided type 1 error tato detect an

effect size of @571 0.30 assuming an intraluster correlation coefficient of 0.03 and a
design effect of..6 to2.

For intrahousehold analyses theaeeno preset hypothess, but the data will be used for
descriptive purposes.

5.05 Subgroup analyses

For hypothesis generating purposes, we plan to carry out exploratory tests for interaction
betweerthe MDA intervention andhe selectethaselinevariablesusing themortality

and growthoutcomesTests of hypotheses concerningenvention effects in these

subgroups will be performed only if the interaction tests give statistically significant
results (p<0.1).

The followingvariableswould be assessgubtential effect modifiers
Infant age at the time of MDA {& months vs @1 maths)
Infant weightfor-age at the time of MDA

Infant sex

Season of MDA dosing and time since the last SMC
Cluster level coverage of SMC

Cluster level baseline mortality (established at first census)
Cluster and individual level coverage and number of athteired azithromycin
MDA doses

8. District of residence

9. Distance from the nearest health facility

10.Household asset or income index

11.Household WASH index

NoOoh~wNE

(WKLFDO FRQVLGHUDWLRQV

6.01. General principles

The trial will be performed according to GoGtinical Practice guidelines (IGIGCP)

and it will adhere to the principles of Helsinki declaration and regulatory guidelines in

Mali. Trial recruitment shall not begin before the ethics committééali (Comité

D' Et hique de | a FMPOS (Facul t e-Stdmatoldheed i ci ne,
Universite des Sciences, des Techniques et des Technologies de Bamako) has given a
favourable statement on An ethics committee in Finland has no legandate to

authorize trials abroad, but a favourable opinion from one (Pirkanmaan Sairaanhoitopiirin
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eettinen toimikuntayvill be requiredfor TAU researchers to participate in the project.

6.02. Informed consent

Permissiongor trial implementatiorwill be sought on three levals the study site
Village (cluster), household, and individual child.

For villageenrollment members of the study team will visit village leadership, give them
oral and written information about the trial (Appenda &nd reuest a permission to

make an information campaign apérform study activities in the selected villagée
response will be given verbally and documented electronically in a study database
(Appendix 1b)

If a village levelpermissioris granted, the stly team will run an information campaign
about the upcoming trial in the village and its nearby health facilities. After one week of
general information campaign, the team will start household visits.

A team consisting of a community volunteer and a stadyn member will conduct the
household visits. At each household viig team membessill inform the heads of
household and other household members about the purpose and processes of the trial,
provide a written documentation about it (Appendix &d request @onsen{Appendix

2b) to visit the household and collect trial data on a total of nine times over a period of
two years. The response will be given verbally and documented electronically in a study
databasdf the person giving consent is tlirate, study personnel will ask her / him to
invite an impartial witness to verify the consent. The name and home villge of

impartial witnesswill be recorded in the consent database.

Since the local language (Bambara) is mostly not a wildigguage, many people may

not be able to read it. For standardisation purposes, the team will write and hand out the
participant information and consent form texts both in French and in Bambara. From the
Bambara text, the trial team will make an audiotapehat the message can be given in a
standardised manner by different data collectors. For information purposes, the team will
also make a picture booklet as well as Bambara language videos describing the study
procedures.

During the household visitdh¢ community volunteer and the data collector request a
permission to weight and provide study drugs to dlllimonthold children(age 29364
days) Information about the purpose and process for this treatment is provided verbally
and the response issal provided verballgand documented electronically in a study
databaséAppendix 3)

At selected visits, subamples of children are invited for further data collection on
secondary outcomes and other relevant daganearby health centar at central
location in a villageParticipant informabn and consent forms for the secondary
outcome data collectioare shown as Appendicea @articipant information) and 4b
(consent form).
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6.03. Possible risks and benefits to study participants

Azithromycin gimulates smooth muscle contraction and may cause mild abdominal
discomfort vomiting, ordiarrheain somechildren In earlierMDA trials with singe-dose
azithromycin use in infants, this hast beenfrequentlyreported by caregivef®orco et

al., 2009; Keenan et al., 2018; Chandramohan et al., 20183 veral studies, where
azithromycin treatment has been compared to other antibiotics, the incidence of
gastrointestinal sideffects has been smaller in thethmmycin than the comparison

groups (Roord et al., 1996; Ferwerda et all., 2001; Langly at al., 208Agetve don Ot
expect much of this problefor LAKANA participants.

Among newborns, there is otfeeoreticalkafety concern, because of which neonates will
be excluded from study drug administration in t#&ANA trial. In this age group,
azithromycin may induce pyloric stenosis, an obstruction of gastric outlet that may
require surgical intervention. Bobmepopulation analyses, an increased risk for this rare
condition has been associated with azithromycin use among-Liddien-old neonates,

but not older children (Eberly et al., 2015)nce it isnotknown if the increased pyloric
stenosis risk has been elmated by one month of pesatal age also among preterm
babies and since we will not be able to ascertain the duration of pregnancy at birth, all
infants whose weight is below % will be excluded from the trial (3K is the3"
weightcentile among &althy 1month old, according to WHO growth charts).

Besideghepossiblyincreased risk afhe rarepyloric stenosis in newborns apdssibly
causing abdominal discomforgzithromycinhas an excellent safety profile aischot
expected to pose healtisks toLAKANA participantsin the United stateszithromycin
has been FDApproved for usenly for children who are skmonths or olderhut there

are numerous scientific reports and a systematic review that document safety also for
youngerinfants into et al., 2012; McCallum et al., 20B®igelman et al., 2015; Smith

et al., 2015). fiere aralso severabfficial US guidelineshat recommend azithromycin
use forundersix month oldinfants(American Academy of Pediatrice012;Centers ér
Disease ControR019. Also, in trachoma control programs, azithromycin has been used
for postneonatainfants for 20 years without safety concerns.

All participants will benefit from trial participation in terms of repeated home visits,
during whid caregivers may ask heatltblated questions from the study personnel. The
study staff making home visits will not be medically trained and they will be instructed
not to provide direct medical advice. However, if needed, they will facilitate refemal to
local health facility. If a further referral to a hospital is required, the study team will assist
in transfer where necessaRor children participating in the mechanistic substuaty f
whomblood samples are collectaddHb and CRP levels measuredsite: on the first

visit, if a child is asymptomatic or has mild respiratory symptoms, and tha<GiBve

or Hb is belowa critical threshold based on reference ranges from the Mali national and
local guidelines in use at thi@tne, the child will be gien the study drug and then

actively referred to the nearest health clinic. Transportation will be ensured. On the
second visit two weeks later, if the lHaches a critical threshold based on reference
ranges from the Mali national and local guidelineaseatthattime, the child will be
actively referred to the nearest health clinic and transportation will be ensured. Upon
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referral, a paper copy a@hinstructionleafletto health clinics will be given to the
caregiver to show at the clinf@ppendix 5)

Two thirds of the participants will receive azithromycin MDA, which is expected to
reduce mortality and offer other health benefits to the participants. At the end of the trial,
if the analysis suggests a mortality reduction by azithromwtliparticipants who are- 1

11 monthg29-364 days)pld, will receive 20 mg / kg azithromycin.

6.04. Amount of collected blood and other biospecimens

From most participants, there will be no biological specimen collection.

At four time points, for aubsample of approximately 1,35614t month oldchildren

and the same number 4859 month oldchildren, we will also collect rectal and
nasopharyngeal or rectal swabs. At each time point, the children will be different, so for
each child, there will oglbe one sampling. We will use flocculated swabs for the
nasopharyngeal and stool samples. The estimated mass of the collected stool is 200 ug.

From a subgroup di 8-monthold or 1214 month oldinfants and young childrethere

will be onevenousblood collection, with a totadollectedblood volume of maximum of

5ml. The collected volume represemgproximatelyl%of t he i nfantds t ot e
volume and it is replaceable from the infé@®n blood production withi24 hours

From the sam individuals, we will collect 20 g of stool and-30 ml of urine

6.05. Insurance coverage

TheMaliantrial team will purchase an insurance that will cqmeafessional liabilities
for the study team arall medical costs for study participants, calibg their
participation inLAKANA trial.

Any adverse reactions arising during the study will be reported to the study team through
the appropriated process and then referred into the national health system. Medical costs
will be covered by the studyudget

The teanwill be providedwith securityservices wheneemed necessaly national
security advie. Tampere University will purchase additional security services for all
expatriate staff, consisting of travel advice, security briefings and assistance in medical

and other emergenciesll visiting study team membeasndguestswill be requiredto
abide bysecurityadviceand procedures

6.06.Compensatiorto study participants

For mostLAKANA patrticipants, the scheduled home visits (9 in total) will take
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approximately 20 30 minutes. For time used on these visits, the households will not be
compensated.

For children participating in sugamples, participants will be invited to a nearby health
facility or central location in a villagend visits will include collection of detailed data on
household economic, biological specimen collectiomeasuring anthropometrics. Such
visits are expected to take approximately an hour. For these visits, the participants will be
compensated withpprox.$2-$5 or another amount deemed appropriate by the local

study coordination teamo cover transport. If blod is drawn, some food and drink will

be offered.

6.07.Paymentdo the trial organisers

Trial organisers do not receive any incentives for enrolling participants to the study.
During the trial period, they will receive their normal salary from taeiployers or a
personal stipend supporting postgraduate studies and living expenses.

6.08. Data safety and monitoring board (DSMB)

A review board will be constituted prior to commencement of the study to oversee the
progress and assess the safety efinkervention. The trial team will provide the DSMB
members a monthly summary of trial progress and documented and expected numbers of
serious adverse events (SAES).

The DSMB willmeet in person before the trial onset andductthereafteischeduled
electronic meetings-2 times a year, to discuss the progress and safety data.
Additionally, any member of the DSMB may request an additional meeting at any point.

As part of the adaptive design, there aifilanned interim data analgs as explained in
chapter 4.13In case of any unusual evemsembers othe DSMBmayrequest
additional interim analysaat their discretion.

6.09. Stopping rules for the study

The DSMB will convene before the onset of the trial to agree on spsipping rules
for the trial.
Tentatively,DSMB may recommend terminatipdropping the placebo arrmor, other
modification of the study if:
1. In aninterim analysis, there is strong evidence of a mortality benefit (reduced
mortality) from the studyntervention The DSMB will agree on the exact
definition of #Astrong e wvuledrean interin, but acc
analysis a mortality difference should be considered statistically significant only if
the 2sided pvalue is lower thaapproximaely 0.001 (Peto et al., 1976).
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Simulation studies have shown that the F
results in practically no inflation of type 1 error in the final analysis (Freidlin et
al., 1999).

2. In an interim analysis, there is strosgspicia of harm (increased mortality or
incidence of other SAEs) from the study intervention. For harm assessment, no
fixed statistical rules will be applied, but the DSMB will holistically consider
point estimates and confidence intervals for mortality / SAltiance
differences, pralues from appropriate statistical tests and other relevant factors,
when determining its recommendation about study continuation or
discontinuation.

3. In aninterim analysis, there is strong evidence of futility (mathematical
expecationpredicting from the accrued data that the major study hypotheses
cannot be supported with statistical significance with the originally planned
sample size).

While stopping rules will be utilized to help the DSMB to assess the justification of trial
continuation, the DSMB will consider the balance of risks and benefits as well as
consistency with external evidence. Thus, the DSMB recommendation to continue or
discontinue will not be based on any single issue or value in any of the analyses but a
compehensive analysis considering multiple issues around the trial.

7. Personnel, resources, and study ma

7.01. Research institutions

The main participating research institutions are EMAali in Mali (CVD-Mali), Tampere
University in Finland (TAU), University College London in UK (UCL) and Tro Da Ltd, a
UK-based global health consulting company.

The project will be implemented &VD-Mali (Mali), Tampere University (Finland),
University College London (UK), and Tro Da Ltd (UK). The partners will all contribute
to trial design, implementation, analysis, and reporting. For their specific contributions,
TAU will act as the coordinating ititution and main granteand provide expertise in
clinical trials,social scienceand certain laboratory analys€3/D-Mali will bear the

main responsibility of the trial implementation and provide knowledgesearch and
health in Mali, UCLwill coordinatethe AMR and economics wodnd provide expertise
on these subjects and azithromycin mechanismsTemBa Ltdwill provide expertise in
MDA platforms and support the team in trial implementation and internal
communication.

All the participating oganizations have extensive experience from conducting large
clinical trials in Africa, coordinating international networks of researchers, and managing
large multisite grants. The principal investigators (PIs) and th&>Gdhave also earlier
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experiencerbm working together: the Mali and TAU PIs on another clinical trial
involving azithromycin treatment in Mali and the UCL and TAU ones from multiple
projects in Malawi and elsewhere in East Africa.

All the organizations are equipped with necessary relséafre-structure in their main
offices. For trial implementation, C\AMali will need to review health facilities in the
Kayes region and likely refurbish some office and basic laboratory facilities (including
e.g. freezer purchase). TAU and UCL will ngeddentify 1-2 new scientists, but
otherwise their project personnel have already been identified. AtK2&ID there is

also a need to identify-2 more scientists to work on the project. In addition, there is a
need to hire the entire team of data cuithes and field supervisors at C\Mdali.

7.02. Principal investigators

Dr. Per Ashorn (overall PI) has coordinated the design diAGANA trial and will

bear the overall responsibility of its completion. He will also act as a supervisor to

Finnish orMalian students involved in the project and enrolling for gpatiuate studies

at Tampere University. Dr. Per Ashorn serves as a Professor of Paediatrics and Director
of the Center for Child Health Research at Tampere University. He is a medical Specialis
in paediatrics and paediatric infectious diseases, and he has carried out research on child
health and nutrition in lovincome settings for more than 25 years. Dr. Per Ashorn has
formal training in and extensive experience from designing, coordinatthgeporting

clinical trials, including two on the use of azithromycin to promote child health.

Dr. Samba O. Sow (CViMali co-Pl) will be responsible for the practical

implementation of the trial in Mali. He serves as Dire&@neral of the Center for

Vaccine Development (CVD) in Mali and Professor of Medicine at the School of
Medicine, University bMaryland (USA), where he has coordinated clinical trials and
epidemiological studies on a range of vacgineventable diseases. A medical doctor and
epidemiologist, he has received numerous honors, including the French Legion of Honor
and National Ordeof Merit and Officer in 2017 for his work on the Ebola epidemic. He
was the Commemorative Fund Lecturer of the American Society of Tropical Medicine
and Hygiene in 2006 and held the post of Minister of Health for Mali from April 2017

until May 2019.

Dr. Nigel Klein (UCL ccPI) will lead the MDA antimicrobial resistance component in

the LAKANA trial. Heworksas a Professor and Consultant in Pediatric Infectious

Di seases and I mmunol ogy at Gr(é@H),Loddomond St
and Professor of Infection and Immunity at the UCL Great Ormond Street Institute of
Child Health(ICH). He hasestablified and led the Infectious Diseases and Microbiology
Unit at ICH the Department of Infection at U@hd wagecently appointed as Lead of

the Paediatric Programme at the Wellcome Trust funded African Health Research
Institute in KwaZuluNatal.Dr. Klein has been working in the field of Infectious

Diseases for more than 30 yegrablished more than 400 research papers and supervised
over60 PhD studentddehas a particular interest in pathogenesisfi#ctionand

conducts alsonicrobiome research, includ two studies witlazithromycin and other
antibioticinterventions during pregnancy in lemcome settings. He is key to a newly
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established Precision AMR CenattUCL, GOH and ICH that providasfrastructure for
both molecular and phenotypic technoksggto examinantimicrobial resistancandwill
support capacity building in Mali where needed.

Dr. Ulla Ashorn (TAU cePI) will coordinate the subtudy on MDA equity, feasibility

and acceptability, contribute to all other parts of the trial and beagspensibility of
international program management. She will also act as a supervisor to Finnish or Malian
students involved in the project and enrolling for ggpsiduate studies at Tampere
University.Dr. Ulla Ashorn is a social scientist with backgrdun public and global

health. She currently works as a Senior ScientigteaCenter for Child Health Research

at Tampere University She has conducted research on
mainly in East Africa. She is familiar with both qualitatesed quantitative health

research methods as well as policy and politics research including stakeholder analysis
and engagement.

Dr Camilla Ducker (Tro Da c®I) will be working with CVDMali on implementation,
communication, and helping to build the aajy of personnel recruited and assisting on

the equity, feasibility and acceptability setudy. Dr. Ducker is a clinical doctor and

public health consultant. She launched her own global health company Tro Da Ltd in
2018, which has successfully carriadt work for the Bill and Melinda Gates Foundation
(REACH program), the Task Force for Global Health (laboratory capacity strengthening),
and the World Health Organization. Prior to that, Camilla worked for the UK
Government 6 s De par tveleomént, mahagihgthe enajanity of itso n a |
Neglected Tropical Disease programs. Camilla Chairs the Neglected Tropical Disease
Equity Working Group.

Dr. Yin Bun Cheung will act as the principal statistician on the project and advise other
biostatisticians atampere University on analytic strategy, statistical programming and
interpretation of the trial findings and provide troubleshooting where necessary. Dr.
Cheung is a biostatistician with background in paediatric epidemiology and infectious
disease clinial trials. He serves as a Professor at the Centre for Quantitative Medicine at
Duke-NUS Medical School, Singapore. He is also an Adjunct Professor of International
Health at the Tampere University, Finland. He has been the principal investigator of
multiple research projects funded by the National Medical Research Council, Singapore,
to improve statistical methods in infectious disease research. He has studied child health
in Asian and African countries and is the author of Statistical Analysis of HumavttGro
and Development (2014) and-aathor of Survival Analysis: A Practical Approach

(2006).

7.03. Study statisticias

Dr. Yin Bun Cheung will act as the pripeail statistician on the proje@ata review and
cleaning, as well as data amettadata annotation and public posting will be completed by
two biostatisticians at Tampere University, Ms. Lotta Hallamaa and Mr. Juho Luoma.
They both have an MSc degree in biostatistics and experience from data cleaning and
analysis. Ms. Hallamaa is eently completing her PhD on loftgrm follow-up of

Malawian children, whose mothers were treated with azithromycin in pregnancy.
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7.04. Othermain scientistsand their responsibilities

Dr Elaine CloutmasrGreen will ensure high standard laboratory pc&céind diagnostic
stewardship for the AMR studies. She is the National Institute of Health Research
national diagnostic infection lead in the UK. She sits on the UK AMR diagnostic
stewardship committee and is a Principal Clinical Scientist at Great Or8tozet
Hospital (GOSH), leads the Precision AMR facility at GOSH and holds a clinical
lectureship at UCL.

7.05. Other employed staff

There will be a study team based in Bamtkaoverall supervision of the trial. Thisam
will be made up of a trial pject managedata managers, administrataasdfinancial
managers

In additional to the central Bamako office, there will begional office irKita City and
6-9 district offices. These will employsupervisor who will supervise a group of data
collectors.

At each of the study districts, there will be several field teams that will implement the
azithromycin MDA and collect study data. Each team wiliizele up obne GCP

trained data collector and latast tworelais workers(community volunteersyho will act
as community drug distributors in conjunction with a data collebtdntal, the team will
hire one hundred and eighty data collectiansthe main studyndeach of thenwill

cover 36 villages(together with the community volunteers).

For the analges on morbidity, growth, AMR, azithromycin mechanisms, feasibility, cost
and safety, an additional research team will be posted fodihbealth facilities where

data collection on these additional variables takes place. The team will consist of a nurse
two anthropometrists and one motorcycle messenger. The nurse will collect
biospecimens, monitor health facility visits by trial participants, and interview families
about possible sideffects. The anthropometrists will measure chiitg interview

families about feasibility and economics, and help the nurse in other issues. The
motorcycle messenger will help gather the participants and deliver biospedailgrie

the studylaboratoriesn Kita.

Biological samples collected withihAKANA are plannedo beprimarily shipped to a
site-laboratory that the AKANA team will establish in the city of Kita. In this
laboratory, two laboratory assistants will do primary processing and storage of the
samples. For further analyses, the samples will be shippged@sMali laboratory in
Bamako. For higlguality analysesll laboratories will be provided withigh quality
laboratory equipment.aboratorypersonnel specific to the project will be recruited
locally and capacity built by the national and internatiamstitutions involved in the
trial.
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2Zlak
Referral of a study child to CSCOM ‘ =’ a a n a

Date:

Child name:

Child weight: kg

Home village:

LAKAMNA study ID:

Blood Hb concentration (g / dl):

Blood CRP concentration (mg / 1):

Please be advised that members of the LAKANA study team have today seen this child and
have measured her / his blood concentration of haemoglobin (Hb) and C-reactive protein
(CRP). We have observed some abnormal laboratory values! in these tests and are referring
these children for your assessment. Below, we have listed the observed abnormality and our
recommended action for the case (based on recommendations made in the Pocket Book of
Hospital Care for Children, World Health Organization, 2013

|:| Hb below critical threshold. The child has severe anemia.
Test for malaria with a rapid test. Treat for malaria, if the test is positive.
Perform blood transfusion if possible.
Follow other Malian guidelines for treatment of severe anemia.

|:| Hb values in critical range?. The child has moderate anemia.
Test for malaria with a rapid test. Treat for malaria, if the test is positive.
If malaria test is negative, provide iron syrup (3 mg / kg) for 3 months.
Advise the caregiver about good feeding practice.

|:| CRP at or above critical threshold?. The child has systemic inflammation and possibly an
infection
Test for malaria with a rapid test. Treat for malaria, if the test is positive.
Assess for symptoms indicative of symptoms that might warrant further diagnostics.
If malaria test is negative and no other clues, provide amoxycillin syrup (20 mg / kg
twice daily), for 5 days.

We appreciate your collaboration and assistance to the child. If you have any questions,
please do not hesitate to contact us.

On behalf of the LAKANA study team
Prof. Samba Sow
Contact details

*Accarding to references from the Mali national ond local guidelines in use.
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